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PREFACE. 



The following Tract contains — A Sketch of the History and 
Use of the Blowpipe ; such characters of minerals as can be 
ascertained by the use of a penknife and blowpipe ; and a new 
blowpipe arrangement of Irish Minerals. 

We have adopted the alphabetical arrangement, as being the 
most useiul to travellers and others using this work as a Mine- 
ralogical Vade Mecum, and hav^ carefully verified Dr. Smith's 
original observations in very^many"^^ instances. The name of the 
same mineral is frequently ^epeat^, as it has been found that 
the blowpipe characters of tKese imnerals vary with the locality 
in which they are found. The Collection of Minerals on which 
these observations were made was very extensive, and we believe 
that the present work is a most valuable addition to British 
Blowpipe Literature. — [Eds.] 



INTRODUCTION. 



HISTORY AND TTSE OF THE BLOWPIPE. 

The Blowpipe is an instniment by means of which the Same of a lamp 
or candle may be concentrated, so aa to commonicate a very intense beat 
to small bodiea placed within the flame. Altbougb this instrument waa 
employed in the arts by the ancient Egyptians about 1500 years before 
our era, and in more modem times bas been used for variouB purposes, 
particularly by goldsmiths and jewelleia in the soldering of metals on a 
small scale, whence it derives its name in the German language, "Loth- 
rohr," from "Liithen" to solder, and "rohr" a tube or pipe, it is 
scarcely more than a century since the idea of applying it to mineralo- 
gical purposes was conceived. 

The accompanying woodcut is taken from Bosellini, and represents 
an Egyptian Bilversmith using the Blowpipe. It waa found in a Theban 
tomb, in conjunction with representationa of workers of gold. 




The fbllowing descriptlDn of this remarkable figure is given by Bo- 
aelUni ;— 

"L'artefice sta sednto dinnanzi ad iln fomello posto in una vasa di 
terra, nol quale, mentre aoffla con un tube di cauna armato in cima dt 
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metallo per difesa dal fuoco, sembra prendere o aggiustar colle molle la 
materia che fonde, o che arroventa. A' suoi pede ^ figurato un mucchio 
che par d' argilla, della quale usano i fondatori de' metalli, o per forme, 
per altre bisogne dell' arte loro." — Rosellini. I Monumenti delV Egitto 
e della Nubia. Parte seconda. Monumenti Civili. — Tom. ii., p. 292 ; 
Tavola lii., fig. 4. 

Bergmann informs us that, about the year 1738, Andrew Swab, a 
Swedish metallurgist, and Counsellor of the College of Mines, was the 
first to employ this simple and elegant instrument for the purpose of 
assaying metallic minerals. He, however, left no work on the subject, and 
it is unknown to what extent his researches with this instrument were 
carried. The subject does not appear to have received any particular at- 
tention from any one until Cronstedt, a Swedish nobleman, in 1758, pro- 
posed his system of mineralogy, in which the arrangement is dependent 
on the chemical composition of the minerals. In order to recommend the 
genend adoption of his system, it became to him a matter of great import- 
ance to possess some ready and simple means of determining the consti- 
tuents of mineral bodies, as it was evident that the slow and laborious 
(Operations of chemical analysis could not be generally employed by mine- 
ralogists. He found the object of his pursuit in the Blowpipe; and by the 
employment effluxes in the experiments performed with tins instrument, 
he may be considered as the founder of a new mode of investigation in 
chemical science. He used the Blowpipe to distinguish mineral sub- 
stances from one another, by the means of fiisible reagents, whose actions 
should produce such modifications on the objects to which they were ap- 
plied as might afford some conclusions respecting their composition, and 
serve as a basis for the classification he adopted. He carried the use of 
the Blowpipe to a degree of perfection that could only have residted from 
the most persevering industry. The results obtained by him are to be 
found in the^first edition of his " System of Mineralogy, '* published in 
Sweden, in 1758, a translation of which into English, by his pupil, G. 
von Engestrom, was published in 1765. The last edition is that by 
J. H. de Magellan, 2 vols., 1788. 

The employment of the Blowpipe, being thus brought into notice, 
excited the attention of chemists and mineralogiBts to the use of the in- 
strument, who, however, derived little advantage from it, except as a 
means of ascertaining the fusibility of bodies, and occasionally their 
solubility in borax ; for the want of skill in its application, which can 
only be acquired by patience and practice, prevented a just estimate of 
its value being formed. 

In Sweden, however, it appears to have been cultivated with the 
greatest success ; and it is to the chemists and mineralogists of that 
country that we are indebted for the greater portion of the information 
we possess on this subject, particularly to Bergmann, Gahn, and above 
all to Berzelius. 

Bergmann extended the use of the Blowpipe by a series of original 
researches, in which he investigated the properties of most of the then 
known species of minerals, and applied it to the field of inorganic che- 
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mistry, in discovering very minute portions of metallic matter in analytic 
researches; and published the result of his observations at Vienna, in 
1 779, in a treatise under the following title : " De Tubo Ferruminatorio, 
ejusdcmque usu in explorandis Corporibus, prsesertim Mineralibus;'* 
a translation of which into English will be found in the 2nd vol. of 
Bergmann's Physical and Chemical Essays, by Dr. Edmund Cullen, Lond^, 
1788. 

The close and continued application which Bergmann bestowed on his 
studies had such an«affect on his health, as to oblige him to continue his 
philosophical pursuits with the help of an assistant. He accordingly em- 
ployed Assessor Gahn, who performed, under his directions, a series of 
operations on all the minerals then known, by which he was taught in 
what manner each individual conducted itself before the Blowpipe. The 
experience thus acquired enabled Gahn to employ the instrument in 
every kind of chemical and mineralogical inquiry; and he attained such 
a degree of skill in its use, that he could detect the presence of substances 
in a body by its means, which had escaped the most careful analysis^ 
conducted by the ablest chemists of those times. Gahn was indefati- 
gable in his observations and experiments with the Blowpipe, without 
which he never travelled; and though he was led to contrive set^eral im- 
provements in its application, which were imagined and executed with 
such sagacity and precision that his results were entitled to the greatest 
confidence, — he appears never to have thought of publishing an account 
of his labours, which no doubt would have been of great importance. 

As an instance of his power of detecting the presence of metallic bo- 
dies, we are told by Berzelius that he had often seen him extract from 
the ashes of a quarter of a sheet of paper distinct particles of metallic, 
copper, and that too before the knowledge of the occurrence of this metal 
in vegetables was known, and therefore before he could have been led 
from this circumstance to suspect its presence in paper. 

Although we cannot but feel regret at having received no work fix)m 
a man so eminently qualified to instruct on this subject as Gahn, still 
we must consider it fortunate, that, under such circumstances, the know- 
ledge and experience of so long and laborious a life has not altogether 
been lost. Fortunately for science, accident, as it were, made Berzelius 
the medium through which this information was to be communicated to 
the world, and it must be univers^dly felt and acknowledged that he has 
most ably fulfilled the task assigned to him. The zeal and assiduity of 
Gahn in this study, together with the circumstances to which we are 
indebted for the preservation of his labours, are told in an interesting 
manner by Berzelius, in his treatise on the Blowpipe. 

Such, then, is the origin of BerzeHus' treatise, a work which has been 
acknowledged as the highest authority on this subje6t by almost every 
writer on mineralogy, for the last 20 years. An English translation of 
the French edition, by M. Fresncl, was pubUshed by Mr. Children in 
1822. 

We have now given as full an account of the rise and progress of the 
Blowpipe, in its application to mineralogy, as the nature of the subject 
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will admit ; and before we conclude this part of our subject, we feel called 
on to show that the Use of this valuable Httle instrument was not as much 
neglected in England as we might be led to suppose from an assertion 
made by Berzelius, at the close of his history of the Blowpipe: — **In all 
the rest of Europe only one naturalist, but he a very distinguished one, 
has appHed himself to the study of the Blowpipe and its uses, and sub- 
mitted a large number of mineral substances to its test : this was H. de 
Saussure." Some years previous to the publication of BerzeHus* work, 
Mr. Arthur Aikin, the author of a Manual of Mineralogy, the second 
edition of which was published in London in 1 815, had arranged aU mi- 
neral substances according to their habitudes before the Blowpipe, yet 
it must be admitted that it was applied by him in a limited manner; for 
in many instances he only states the degree of fusibility of the mineral, 
and occasionally its colour after fusion, rarely noticing the minute details 
which are so useful, as in many instances offering most satisfactory 
characteristics, particularly when the aggregate of the characters are 
taken into consideration. And althpugh Dr. Wollaston has never commu- 
nicated his knowledge on this subject to the world, it is well known that 
he was eminently distinguished for his dexterity in managing this useful 
little intoument; and in later times Mr. Children and the late Dr. Turner 
made many important discoveries respecting the use of re-agents with the 
Blowpipe. 



I. — Description of the 

Blowpipes are of two kinds, simple and compound. A simple Blowpipe 
consists merely of a conical tube, generally made of metal, through which 
air is blown from the mouth of the operator. A compound Blowpipe 
consists of a tube through which common air or gas of some kind is blown 
by some secondary apparatus, to which the tube is attached. 

As our object is to simplify, as much as possible, the application of 
the Blowpipe to the purposes of the practical mineralogist, we shall 
only describe the one we have found to answer best, and for the descrip- 
tions of the various kinds, b6th sunple and compound, refer to the work 
of Berzelius, or the useful Httle manual ^* on the Use of the Blowpipe," 
published by Mr. Grifl&n of Glasgow. 

The instrument we have always used is that invented by Dr. 
Wollaston; it is made of copper, and consists of three pieces, two of which, 
when united, form the tube, about seven inches in length, the widest 
extremity of which constitutes the mouth- piece, and is plated, to prevent 
the disagreeable taste which copper would produce in the mouth of the 
operator. The th\rd part, or nozzle, which when fitted on the smaller 
end of the tube forms a right angle with it, is sometimes constructed 
so as to form an oblique angle with the tube, which, in our opinion, is 
not as convenient as the former. The nozzle is also sometimes made of 
platina. We have, however, used one of brass for some years, and it is 
as good now as Vhen first it was made. 
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This instniment is very light, so that the operator can, when occa- 
sion requires, hold it steadily between his teeth while blowing, and 
enjoy the use of both his hands for a time, and for portability it far ex- 
ceeds all others ; for when the instrument is not in use, the nozzle fits 
into the open extremity of the second piece, and the latter within the 
mouth-piece ; in this form its. length is reduced to less than four inches, 
and it occupies no more room than a pocket pencil-case. One inconve- 
nience attends the use of this instrument, that is, the condensation of the 
vapour of the breath in the interior of the tube ; and contrivances have 
been made to obviate this, by attaching a hoUow chamber to some part 
of the tube to collect the condensed vapour. In our opinion, this trifling 
objection, which can at all times be readily removed* by inverting the 
tube or blowing forcibly through it, is not at all compensated for by the 
addition of the chamber, which adds considerably to the weight of the 
instrument. 

II. — The CombuBtible or Flame^ 

A great diversity of opinion exists respecting the material which should 
be used to produce the flame for the Blowpipe : wax, oil, and tallow have 
been recommended ; we have always preferred a candle made of pure 
wax, about an inch in diameter, with the wick rather thick in propor- 
tion to the size of the candle ; it is far more cleanly than tallow or oil, 
bums with a clear flame, does not emit any disagreeable odour, and 
affords a heat sufficiently intense. The candle should* never be more 
than about six inches in length; and we have found advantage in using 
a supporter made of tin plate, to the socket of which is attached a stem 
about three inches long, which is made to slide in a tube of the same 
length, attached to the foot of the supporter. By means of the sliding 
socket, the flame of the candle can always be kept at nearly the same 
elevation from the table, at a height most convenient to the operator. 

III Method of Blowing. 

The operation of keeping up a continued and steady stream of air 
through the Blowpipe, simple as it seems, is difficult at first ; the whole 
artifice, however, consists in this, that while the operator breathes through 
his nostrils, he must blow the air contained in his mouth by the mere 
compression of the cheeks ; to accomplish which, the first thing to be 
done is to acquire the habit of breathiug easily, and without fatigue, 
through the nostrils alone, while the mouth is filled and the cheeks in- 
flated with air ; when this is acquired, the Blowpipe may be put into 
the mouth, and the confined air expelled through the tube by means of 
the muscles of the cheek. As soon as the air is nearly exhausted, the ex- 
piration from the lungs, instead of being made entirely through the nos- 
trils, is to be partly forced into the cavity of the mouth : all subsequent 
supplies of air are to be introduced in the same manner as the first. 
Thus, with a little practice, the power may be obtained of keeping up a 
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continued blast for as many minutes as may be necessary for any ordi- 
nary operation.* 

lY. — Of the Blast and Flame. 

Having accomplished the first object of keeping up a steady blast, the 
next requisite is to produce a good heat : this is best attained by keeping 
the wick of the candle of a moderate length, and avoiding all drafts or 
currents of air, which would render the fiame unsteady. The point of 
the Blowpipe should be held just above the wick ; and as soon as the 
blast is directed on the fiame it will be observed to assume a conical 
form, and to consist of two parts, an outer and inner, the latter of a light 
blue colour, converging to a point at the distance of about an inch from 
the nozzle ; the former of a yellowish colour, and converging less per- 
fectly. The most intense heat will be just at the point of the inner 
fiame. 

To attain the maximum degree of heat, we must neither blow too 
strongly nor too gently; and we should bear in mind that our pyrognos- 
tic operations are not confined to obtaining the highest possible tempe- 
rature; other phenomena must be produced, which require a less intense 
heat. A very important point in pyrognostic assays is the power of 
producing at will the phenomena of oxidation and reduction, both of 
which are easily effected, although diametrically the reverse of one 
another. 

1. Oxidation.— Oxidation goes on most actively at an incipient red 
heat; and the further we recede from the fiame, the better the oxidation 
is effected, provided we can keep up a sufficient heat. The opening in 
the nozzle of the Blowpipe, we are told, should be larger for this ope- 
ration than in other cases : however, we have always succeeded with the 
ordinary nozzle we use for all purposes; and which in this case answers 
very well, by holding it a little further from the fiame. 

2. Reduction. — Reduction or de-oxidation is best effected in the bril- 
liant part of the fiame, immediately beyond the point of the inner blue 
fiame, and it requires more expertness in the operator than the very 
simple process of oxidation. A very good mode of acquiring the art of 
making a good reducing fiame is to fuse a small portion of tin on a piece 
of charcoal, so that its surface may always retain its metallic brilliancy: 
tin has so great a tendency to oxidation, that the moment the fiame begins 
to become an oxidating one, it is converted into an oxide of tin, which 
covers the metal with an infusible crust. 

Y. — Of the Sniiport. 

The assay, or substance to be examined by the Blowpipe, must ne- 
cessarily rest on a solid body, or be fixed in a steady position by some 

* It is generally supposed that it is a matter of some difficulty to use the Blowpipe — 
that it requires great pulmonary exertion. an<l may on this account be injurious to the 
health. 8uch, however, is not the case, as the experience of half au liour will convince 
any person, uude/ the direction of a skilful teacher. 
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means; and the material or instrument by which this is effected, is called 
the Support, of which there are two kinds, the combustible and incom- 
bustible. 

1 . Combustible Supports, The combustible support generally used 
is charcoal, and that prepared from the light woods in general answers 
best ; and as it is not always easy to obtain chai'coal which possesses all 
the qualities, which it shoidd possess, we shall detail the manner of pre- 
paring such as we have found to answer very well. 

Take pieces of white pine-wood of a fine grain and free from knots, 
about six inches in length, and an inch or more square ; place them in a 
large common crucible, and cover them with fine sand ; then place the 
crucible in the centre of a strong fire, and leave it there until the wood 
is perfectly charred, which will take place in about an hour. The cru- 
cible should then be removed from the fire, and allowed to cool slowly ; 
and when cold, the charcoal will be ready for use. When well prepared, 
it should be perfectly black, very light, possess some lustre, and be 
easily broken across the grain ; that which splits, sciutillates, smokes, or 
emits flame when heated, is not of good quality. 

Mr. Children recommends alder wood, as possessing all the necessary 
qualities to make good charcoal 

Charcoal is chiefly used in the examination of the metallic ores 
when our object is to reduce them, because it attracts the oxygen from 
the oxide, and thereby accelerates reduction to the metaUic form. The 
intensity of the heat may be greatly increased by making a cavity for 
the assay in the charcoal, and covering it with another piece of charcoal, 
which by reverberating the heat converts it into a reverberating furnace 
of great intensity. 

Gahn* directs that a small hole should be made in the charcoal, and 
into this hole the substance to be examined must be put. The assay 
should be placed on the side of the charcoal, and not the end ; otherwise, 
the substance to be fused spreads about, and a round bead will not be 
formed. But Berzelius, in the following passage, gives us directions quite 
contrary (p. 31): — " In order to fix the flux to a point on the surface of 
the support, one of the ends perpendicular to the layers of the wood is to 
be chosen for its receptacle ; if placed on the section parallel to the layers, 
it would spread over the surface.** We have occasionally used both me- 
thods, but prefer placing the assay on the side of the charcoal ; however, 
a little experience will be the best guide for the experimenter. 

2. Incombustible Supports. — Platinum Wire. The only incombusti- 
ble substance used as a support which it is necessary to notice is platina, 
which, from the difficulty of fusing it even in a very high temperature, 
its malleability, and property of conducting heat very slowly, render it 
preferable to any other material. 



• Vide ThoropBon's ** Annals of Philosophy," vol. xi., p. 40, on the Blowpipe, from a 
treatise on the Blowpipe by Aaaeasor Gahn, of Fahlun, by Dr. Ure, as Mr. Griffin in- 
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Platinum Forceps — One of the greatest advantages of this instni- 
ment is, that it enables us to> fix the object of experiment in a steady 
position ; and by this means a very minute fragment, which it would be 
impossible to keep fixed on charcoal, can be examined with great ad- 
vantage. 

The chief advantage of this instrument is that it enables the operator 
to submit a mere fragment of a mineral to a high and uniform tempe- 
rature, which could not be effected on charcoal, as the assay would be 
blown away the moment the jet fron tte pipe would be directed on it. 
Hence we have found several minerals which on charcoal were appa- 
rently infusible, yet when placed in the forceps, and submitted to a well- 
directed flame, fuse without difficulty on the edge ; and besides it enables 
us to observe the effect of the assay on the flame, in producing certain 
colours which are very characteristic of some minerals, as Carbonate of 
Strontia andLepidolite, which tinge the flame red; Cyprine.and Boracite, 
which impart a green colour. 

The forceps may be used with advantage in the examination of aU 
the earthy and many of the metallic minerals, particularly such as are 
refractory on charcoal. We should, however, be careful not to employ it 
as a support for those metallic oxides and compounds which are reducible 
per se before the Blowpipe, and readily form an alloy with platina. 

The forceps are used for holding a small portion of a mineral, when 
we wish to try its fusibility. The most convenient form of this instru- 
ment consists of two thin plates of steel, each having apiece of flattened 
platina about the sixteenth of an inch wide riveted on its extremity. 
The platina points should possess as little bulk as possible, in order that 
little heat may be abstracted. These plates are fastened in the middle to 
a small piece of iron or brass, somewhat of wedge-shape, so that the pla- 
tina extremities are held in close apposition by the spring of the steel 
plates, while the other extremities are separated about a quarter of an 
inch, and may be used as an ordinary spring forceps. The platina ex- 
tremities are opened by pressing the fore-finger and thumb against two 
small buttons, the shank of each of which is fixed in one plate, and passes 
through the other. 

YI. — Additional Instruments. 



Under this head we arrange all those instruments which are used for 
various purposes, subservient to the examination of minerals. 

1. The Common Steel Cutting Piters — Is very use^ol for detaching 
small portions from a specimen, without the risk of iiy uring it by the 
concussion which would be caused by a hammer. 

2. A small Jeweller'*s Hammer — Is also useful for detaching frag- 
ments for examination from specimens, and for ascertaining the mallea- 
bility of the globules obtained from metallic minerals. 

3. A small Anvil — Is used for crushing pieces of minerals, which 
are to be wrapped in paper, in order to prevent the dispersion of the 
fragments, and also for trying the malleability of metals. "We have pre- 
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feired a small smoodiizig-iToiiy the fajae of wliich has become black by 
oxidation, the advantage of whidii will be pointed out hereafter. 

4. A Poeht Knife — With well-tempered blades, is an indispensa- 
ble instrument for trying the hardness of minerals, which is jestmiated 
by the resistance tiiey oppose to it. It may also be applied for the pur- 
pose of mixing a pnlrerized mineral in the pahn of the hand with water 
or the flnxes. 

6. A Small TrumffuHar Fik — Is requisite to test ttie degree of hard- 
ness of such minerals as resist the knife, and also for liie {rarpose of cut- 
ting glass tubes, ftc. 

6. A Small AgaU Mortar and Pestle — ^Por ttie purpose of pulveriz- 
ing the harder minerals, and separating minute metalnc globules from 
the charcoal on whidi they have hardened; and a piece of pumice-stone 
should be at hand, to remove the traces left on the surface of the mortar 
\j the trituration of mefaJlic substances. 

7. A Pocket Microscope — Gontaming three glasses of different 
powers, whidi may be combined if necessary, is perhaps thp most con- 
venient. 



YII. — Of tiM Warn of the JLMMty, aadlUiFrgpara tl oa tar Hhrwliiiition 

by tiM Slowi^pe. 

1. Site of the Assay. — The fragment of the substance submitted to the 
Blowpipe for examination is termed the Assay, and it is a matter of the 
greatest importance in pyrognostic experiments that some definite size for 
the ajssay should be agreed on b^ experimenters. Mr.Mawe tells us that 
"the piece of mineralto be exammed should not in general be larger than a 
peppereomJ^ Dr. lire (Chemical Diet., art. Blowpipe) says that "it should 
not exceed the size of half a peppercorn." Bergmann, however, with whom 
the specification of this buDc originated, observes " that we must often 
operate on smaller portions." Yon Engestrom recommends a piece about 
the size of a cube one-eighth of an inch on the side. I^ow, it may be safely 
asserted, that no correct or extended set of experiments on minerals with 
the common Blowpipe could be made on pieces nearly so large; and 
that no person using the Blowpipe for the first time, could ms^e any 
impression on a piece of that size, unless he happened to meet with a 
very frislble substance. It is probable that many persons (and I have 
known instances myself), have failed in their attempt to use the Blow- 
pipe, by using an assay of too large a size ; for nothing can be more 
evident, than that if the assay be large, a part of it must necessarily be 
out of the force of the flame, which is very small, and must therafoce 
tend to cool the part immersed in the flame ; the consequence of which 
is, that the heat is carried ofl*, and the operator will be tired before the 
assay is in the least afliected, unless it be very fusible indeed. 

Mr. AtViti^ who published his Manual of Mineralogy in 1813^ was 
the first who perceived the necessity of operating on pieces of very small 
bulk; and recommends that the size of the assay " should scarcely exceed 
the hulk of a pisC s head,^^ which is perhaps as good a type of the size as 
could be given. 
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Berzelius says, '' As to the size of the morsel operated on, it is large 
enough, if we can distinctly see the effects produced on it ; and we are 
more likely to fail in our object by using too large, rather thac^too small 
a piece ;" and adds, that *' a piece of the size of a large grain of mustard- 
seed is almost always sufficient," and that " the only instance in which 
it may be convenient to operate on portions larger than a mustard-seed 
is when we wish to extract metals, because in that case we obtain a larger 
portion of the metal sought for, which may consequently be examined 
and distinguished with greater ease.'' 

In the first experiment the assay should never exceed the size as- 
signed by Aikin; for unless we attend particularly to this, we can never 
arrive at imiform results, or institute comparisons which would be of 
any value. There are many minerals which, if used the size of a pep- 
percorn, which has been recommended by most authors, would be alto- 
gether infusible by the means we adopt, yet a small fragment of the 
same substance will be fiised without any difficulty. When we have 
ascertained that a mineral is easily fiised, it is often desirable to operate 
on a larger piece in metallic minerals. If we find a fragment inftisible 
in the first attempt, we should select another with a thin edge, and sub- 
mit it to the most intense heat we can produce ; and in this way we 
sometimes succeed in fusing the thin edge of an assay which, under 
other circumstances, might be pronounced infusible : in such cases we 
shoidd always examine the edge of the assay with the microscope. 
Minerals sometimes occur in very minute grains or pulverulent (aslserine) 
which cannot be held in the forceps ; and if they cannot be retained on 
charcoal, the only mode of proceeding then is to reduce them to powder, 
and form it into a paste with a little water in the palin of the hand, and 
then place it on charcoal, when in some cases it will form a cake, which 
may then be held in the forceps, if necessary. 

2. Preparatory Examination, — ^When we are about to enter on the 
examination of a mineral substance, we do not begin immediately with 
the Blowpipe : a few very . simple preliminary experiments are first to 
be made, by which the succeeding steps of the examination may be di- 
Tected. 

As it is a matter of some importance to save trouble, and, above all, 
lime, we shall state the manner in which we have been in the habit of 
proceeding. Our first care should be to select a homogeneous particle, 
which will be a matter of no difficidty, if the mineral be crystallized; 
and should it be amorphous, a magnifying glass becomes necessary, to 
discover any heterogeneous matter, should it exist, for minerals do not 
always consist of the same substance throughout, although they may ap- 
pear so to the unassisted eye. Next we ascertain the degree of hardness, 
by scratching it with a knife ; and if it resists this, we resort to the file. 
We may then try if it be attracted by the magnet, always using a minute 
fragment for this purpose. The action of muriatic acid should next be 
resorted to, to ascertain if the mineral effervesces ; and it is right to men- 
tion, that the effervescence of some of the carbonates will scarcely be visi- 
ble unless the mineral has been reduced to powder by scratching with a 
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knife, or pulverizing it in an agate mortar, and at the same time we may 
determine whether it be partly or entirely soluble in the acid. The spe- 
cific gravity should in every case be taken, if convenient, but in the pre- 
sent stage of our proceeding it is not absolutely necessary. 

yill. — Re-ae^eni8 used with the Blowpipe. 

1. Borax Flux, '^ — The borax of commerce sometimes contains impu- 
rities : it should be dissolved, and crystallized again, before it is used for 
experiments with the Blowpipe. It is kept in the state of powder, and 
is used to effect the solution or fusion of a great number of substances, 
and on the whole I consider it the most generally useful of all the fluxes. 

I have found the following the most convenient mode of using this 
flux: — Apiece of fine platina-wire, about the thickness of strong sewing 
silk — it should be fine, provided it be thick enough not to bend with the 
blast ; if too thick, it absorbs too much heat — and about three inches in 
length, is fixed by one end in a piece of glass-rod, which is easily ac- 
complished by fusing the end of the glass, and inserting the end of the 
wire, which must also be heated; the otherextremity of thewire is bent 
into a hook, about the one-eighth of aninchin diameter. Havingmoistened 
the hook with the tongue, it is to be dipped into the powdered borax; 
the portion which~adheres is to be heated with the Blowpipe ; at first 
it swells up, owing to the water of crystallization which it contains, and 
afterwards fuses into a transparent globule, which adheres to the curved 
wire; it should then be allowed to cool, to ascertain if it is perfectly co- 
lourless ; for should it be otherwise, some impurity is present. The glo- 
bule should never be more than about the eighth of an inch in diameter; 
for if it is made too large, its weight while in a state of fusion will 
overcome its attraction to the wire, and cause it to fall off. 

Having the assay prepared of a small size, and placed on the anvil, 
the next step is to ftise the borax again, and, while it is hot, apply it to 
the assay, which will adhere to it. At this moment, if the assay contain 
any water or volatile matter, it will be deposited on the cold iron, and if 
the quantity of water in the mineral is considerable, the vapour will be 
condensed in a number of very minute drops; in other cases, iiie surface of 
the iron will be only dull for a moment, if no water exists in the spe- 
cimen. The surface of the anvil should be blackened by oxidation, to 
exhibit clearly this very delicate test of the presence of water, which, as 
far as we know, has not been practised by any one else ; it is far more 
convenient than the use of the glass matrass recommended by BerzeHns 
and others, and no time is lost in applying it. 

The action of this flux furnishes us with many important characters. 
The assay may emit a few bubbles of different sizes at first, which in 



* The term^ua; is applied to those substances which, when added to mineral bodies, 
assist their fouon upon exposure to the action of fire ; and when we have observed the 
effect of the beat on the mineral alone, it is then necessary to examine what further change 
takes place when it is subjected to oUier trials with the fluxes. 
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most instances is owing to the portion of water which remains; or it may 
effervesce briskly, wim intumescence, as carbonate of lime; some of the 
earthy minerals emit a stream of muform minute bubbles for an in- 
stant; while a few, as Scapolite, emit them in a contiaued shower until 
the assay is entirely dissolred. Some minerals become transparent, others 
become opaque, while a few change colour. Solution or fusion of the 
assay takes place quickly or slowly, wholly or partially, quietly or with 
elerveseence. 

But the most impartsnt o£ ih& diaractem afforded by thb flux is the 
ooloor imparted to the glass, by which the presence of seryeral metals i» 
indieated. Chrome gLves a rich green — ^xron, a dark oHTe-giees colour 
with the glass : if the proportion of iron be very niudl, the colour is oti- 
dent only while the glass is warm, a circumstance which, independent of 
the difference between the green caused by chrome and iron, is of some 
Talne in distinguishing them; for chrome becomes more clear when cold. 
Cobalt affords a very deep htae. We should also observe if the colour 
be different with, the oxidating flame, from what it is with the reduc- 
ing. Lastly, we observe if the colour increase or diminish by cooling ; 
and i^ at the same time, the glass preserve or lose its transparency. 

Flaming, — Certain bodies have the property of forming a dear glass 
with borax, which preserves its transparency affc^ coalmg, but when 
dightly heated by the exterior flame of the candle, becomes opaque, and 
tmns milk-white (Phosphate of Lime), or is coloured, particularly if 
the flame has been directed on the glass in an unequal and intermitting 
manner, aa Glucina, Titanium. One condition, however, is necessary-^ 
that to a certain point the glass must be saturated with the assay ; and 
the presence of siHca also prevents the phenomencm, except when a very 
large pr(^)ortion of the assay is dissolved in the borax. This property 
has been termed ,/}««»m^ by Berzelius. 

2. Salt ef Fhoipkorm Flux, or, as it is commonly called, microcos- 
mio salt, is a double salt, or a compound of phosphEite of soda and am- 
monia. It should be pure, which is known by the glass which it forms 
remaming transparent when cold. 

One inconvenience att^ids the use of this flux ; it intumesces to a 
great degree when heated. I have been in the habit of fusing the salt, 
aUowiog it to cool, and then reduced it to coarse powder : in this state it in- 
tmnesces much less, owing to the ammonia driven off; and a biphosphate 
of soda remains, which is deliquescent, but if kept in wide-mouthed 
bottles closely sti^pered, little inconvenience results from this. It is more 
paorticularly apj^licable to the examination of the metallie oxides, whose 
characteristic colours it developes much better than borax. It is also 
useful in detecting silica in earthy compounds, which it sets free, in the 
form of a gdatinous mass, in the globule. 

3. Saltpetre f or Nitrate of Potash — Should be kept in the state of 
crystal : it is used as an oxidating agent, and is a very delicate test 
of the presence of manganese, when it exists in a proportion too minute 
to colour the glass of borax without it. The foUowing is the method 
I adopt : — Having fused a small portion of the assay with borax en 
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platma-wire, the globule while wann is to be brought in oontaet witha 
small piece of nitre, which decrepitates at first, but a sufficient quantity 
adheres* It is again submitted to the flame, and heated till intiunescenGe 
takes place; and before the intumescence ceases it must be withdrawn, 
and allowed to cod, when an amethyst colour will appear, of more or less 
intensity according to the proportion of the manganese, and this colour 
may be destroyed in the reducing flame. By this means I have de- 
tected the presence of manganese in minerals which escaped the attention 
of skilful chemists, aa in Cyprine, and in a yariety of white Aragonite 
from Beronshire. 

4. Nitrate of Cobalt — ^Nitrate of cobalt, dissolved in distilled water, 
is employed to detect the presence of alumina and magnesia. The solu- 
ticHa should be rather concentrated, and entirely free from alkali. 

Alumina ttsi, — ^The best mode in general of applying this test for alu- 
mina is to roast the assay in the outer flame until it becomes white, which 
in many instances renders it more absorbent ; it is then moistened with 
a drop of the solution, and heated strongly y but not fused: after being 
heated for some tiine, the assay becomes blue, more or less pure, if it con- 
tain alumina. Wavellite exhibits this effect in a very striking manner. 
The blue colour of alumina is permanent in fusion, but it thereby loses 
its distinguishiiig character ; for minerals which contain lime or alkali, 
without alumina, also become hliM by fusion with oxide of cobalt, hut 
not till they have heen fused. The presence of a metallic oxide in the as- 
say entirely destroys the action of this test, and hence its use is very 
limited, owing to the firequency with which iron is met with in earthy 
minerals. Silica does not prevent the appearance of the blue colour. 

For the application of this test to Uie harder minerals, a different 
process is required. The stone is to be ground with a Httle water in an 
agate mortar till reduced to a state of pulp, a drop of which is to be 
laid on charcoal, which will absorb the water, whilst the fine powder 
will remain on the surface. To this we add a drop of the solution of 
cobalt, and heat it to the brightest iucandescence, at which moment the 
characteristic action is developed, and becomes evident when the assay 
is cold. If we perceive the mass to detach itself from the charcoal in 
the form of a scale, we may take it up careMly with the platina forceps, 
and expose it more easily to the degree of heat required. 

Magnesia test — The process for detecting magnesia is similar to that 
already described, but in this case we must endeavour to fuse the assay; 
for the magnesia compound acquires a pale rose-red tint, which is gene- 
rally stronger after ftision ; its use, however, for this purpose is very 
limited, as there are few compounds of magnesia which do not contain 
either alumina or iron. The sub-hydrate is the best substance for exhi- 
biting the action of the test. 

IX . — Cupellation. 

The process termed cupellation is only resorted to for the purpose 
of ascertaining the presence of gold or silver when aUoyed with other 
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metals, and is effected in the following manner: — A piece of bone which 
has been exposed to the heat of a fire until aU the animal matter has 
been consmned, which is known by the bone becoming white, is reduced 
to a very fine powder, a small quantity of which is to be taken on the 
point of a knife, moistened with the tongue, and kneaded in the left hand 
into a thick paste ; a little soda may be added to give it cohesion, but it 
is not necessary. A hole is then made in a piece of charcoal, and filled 
with the paste, and its surface smoothed or slightly indented in the centre. 
It is then to be gently heated by the Blowpipe till it is perfectly dry. 
It is now ready for the assay, which must be previously fused with lead,* 
and then placed in the middle of the little cupel, and the whole heated 
by the exterior flame, for the purpose of oxidating the lead, which is ab- 
sorbed together with the other impurities by the cupel. When the 
operation is finished, the precious metals are left on the surface; but the 
proportion of it being generally very small, owing to the size of the en- 
tire mass of the alloy often not exceeding a large shot, it is very ge- 
nerally necessary to have recourse to the magnifying glass to be cer- 
tain of the presence or absence of the fine metaL When the grains are 
very minute, the colour of the metals will become evident by rubbing 
them in an agate mortar ; and if any doubt exists, the application of a 
drop of nitric acid will speedily show the difference by its action on the 
'silver, while it produces no effect on gold. 



* When we wish to know if silver exists in an ore of lead, it is unnecessary to add 
any metallic lead to the assay. 
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Aomite, baoillary (Th.* 479). — ^Eundemyr, Norway. Hardness nearly 
= 6*0 ; streak whitish. In the forceps fiises readily and quietly into 
a brilliant black globule. "No water. With borax fuses very slowly, 
and tinges glass with iron. 

Aotinollte ( Vide Hornblende). — Glen Elg, Scotland. In the forceps 
fuses rather slowly into a dark green globule. No water. With 
borax emits a few bubbles, and fdses rather readily into a glass, 
coloured by iron while warm. 

Aotinolite, asbestiform. — ^Kaytor, Devonshire. Fuses into a black 
globule, feebly magnetic. With borax slowly soluble. 

AotinoUte, gUmmy (Th. 196; Al.f 145) — Asbestos Strahlstein of Wer- 
ner. Zillerthal, Tyrol. Hardness = 5*3. Streak white. In the 
forceps becomes whitish, and fiises quietly but slowly on the edge . 
into a greyish bead, and a small fragment forms a globule with diffi- 
culty ; in. the inner flame it effervesces and intumesces much. No 
water. With borax it fiises rather slowly into a glass, coloured by 
iron while warm. 

JBsohynite. — ^Miask, Siberia. Hardness = about 5*5 ; yields with diffi- 
culty to the knife; streak pale yellow; translucent in the fragments; 
does not scratch glass. In the forceps intumesces suddenly, and be- 
comes yellow ; it then fiises into a dull iron-black globule, not mag- 
netic. Contains a little water. With borax dissolves into a clear glass, 
slightly coloured by iron while warm. Wo manganese with nitre. 

I^ote, — Could not detect titanium by fusing it with bisulphate of 
soda and adding tin. 

Albin, orystallised ( Vide ApophyUite). (Th. 352; Al. 130) ^Aussig, 

Bohemia. Yields easily to the knife. In the forceps fiises on the 
surface slowly, with slight effervescence scarcely perceptible, into a 
rough blebby enamel, but does not form a bead. Contains much 
water. With borax effervesces at first, and fuses rather slowly into 
a colourless glass, which does not become opaque by flaming even 
when saturated ; with acetate of cobalt becomes blue. 

Allagite (Vide Rhodonite). — Schelenholz, in the Hartz. Hardness = 
5-5; streak white. In the forceps fuses readily on the edge, with 
some effervescence, into a greyish blebby glass. I^o water. With 
borax emits some bubbles; dissolves slowly, and in the outer flame 
indicates manganese. 

* Outlines of Mineralogyf Geology^ and Mineral Analysis. By Thomas Thomson^ 
11 D. 2 vols. 8yo. London, 1836. The references are to vol. i. 

t Manoal of Mineralogy. By Robert Allan. 1 vol. 8vo. Edinburgh, 1834. 
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[Allanlte. — In forceps fuses readily into a black bead ; with borax dis- 
Bolres readily into a transparent bead coloured with iron ; with salt 
of phosphorus ^ses into a transparent bead coloured with iron ; on 
adding nitre, the bead becomes semi-opaque when cold, pearl-grey 
colour. — ^Ed.] 

AIloohroite(FtflfoOapiiet). (Th.l47; AL'i01).—Virum8 Iron Works, 
near Drammen, l^orway. Eesists the knife. In the forceps fuses 
readily *into a brilliant black globule, not magnetic. Ko water. 
With borax emits a few bubbles ; and fuses rather slowly into a 
glass, coloured by iron. 

AJlophaae (Th. 243 ; Al. 73). — ^Moldawa, Banat. Of pale bluish -green 
oolour. Yields easily to the knife ; streak white. In the forceps 
becomes white ; colours the flame behind the assay green for a long 
time; and, in a good blast, fuses on the edge into a white enamel. 
With cobalt it becomes blue. Contains much water. With borax 
effervesces a little at flrst ; and dissolves rath^ readily into « clear 
glass of a pale blue colour when cold. Does not gelatinize in nitric 
acid. Mr. Allan says, "in acid it gelatinizes." 

Alumina, Hsrdratod ( Vide IMaapore ; Gibbaite). (Th. 221 ; Al. 807) 

Eichmond in Massachusetts, N. America. Yields easily to the knife. 
In the forceps is infusible ; becomes very white. Contains much 
water. Infusible with borax ; witii cobalt a beautiful blue. Ex- 
tremely rare. 

Amphibole, Foliated (FtdeHornblaiide). (Th. 198,- Al. 145).— Aren- 
dal, Norway. Hardness = 4*5. Streak greenish. In the forceps 
fuses readily into a shining black globule, not magnetic, with scarcely 
any effervescence. No water. In borax emits a few bubldes; ooIoutb 
the glass with iron ; and dissolves rather slowly. No manganese. 

Ams»liodeUte(FMfeAiiorUii«e).--~(Th. 269).-^Lojo, Finland. Hardness 
about = 4*5 ; streak white. In the forceps it whitsus and effervesces 
a littie ; some parts of it fuse more readily, and with more effer- 
vescence than oth^s, into a white blebby bead, rendered transpa- 
rent in a strongCT heat. No water. With borax emits a few bub- 
bles at flrst, and fuses slowly into a colourless glass. No manganese. 

Aaaloime (Th. 337; Al. 115). — DownhiU, Londooderry. Hardness 
about = 5*5 ; scarcely yields to the knife. In the forceps when gently 
lieated it becomes white and opaque, and ftises rather slowly into a 
colourless globule, slightly vesicxdar. [Very ftisible ; glassy bead ; 
flame indicates much soda. — Eb.] Contains water. With borax 
dissolves rath^ slowly into a col6urlesB glass. Does not gelatinize 
with nitric acid. It becomes so transparent when strongly heated 
witii the borax, that it appears to dissolve quicker than it really does. 

ABataaa(FeV;<?Brooldte; Ratila). (Ph.'^ 253).— Dauphin^. Hardness = 
6*3 ; streak white. In the forceps it is infusible. With borax it dis- 
solves slowly ; when a very small proportion is dissolved, the glass is 
transparent and colourless when warm, on cooling it becomes reddish 
amethyst colour by transmitted light, and muddy reddish by re- 

• An Elementaiy Introdaction to Mineralogy. By William Phillips. Foarth Edi- 
tion, by Robert Allan. I toL 8vo. London, 1887. 
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fleeted light ; in the reducing flame it becomes opaque, and the re- 
flected colour is darker when cold, and the transmitted colour has a 
bluer shade. It cannot be rendered colourless in the inner flame, like 
Brookite ; a little nitre discharges the colour. With salt of phos- 
phorus it dissolves with great difficulty ; the glass is yellow while 
warm, pale amethyst colour when cold. 

I. — ^Wheal VirtuousLady, Tavistock, Devonshire. Hardness =5*0 
-5'5 ; streak white. In the forceps infusible. With borax fuses 
rather readily, and appears as if coloured by iron in the oxidating 
flame ; in the reducing flame it becomes brown ; its transparency may 
be restored in the outer flame, and it becomes opaque by flaming. 

Andalastte, numtAve (Vide CUastoUte). (Th. 231 ; AL 164).— Lug- 
duff mountain, near Luganure, County Wicklow. Eesists the file ; 
hardness about 7*5. In the forceps it is in^sible, but becomes 
white ; with nitrate of cobalt it becomes blue ; and with borax it is 
nearly infosible. 

AnortUte ( r«(^ AmphodeUte). (Th. 296; Al. 138).— Vesuvius. Brittle; 
resists the knife. In the forceps ftises on the edge into a very trans- 
parent glass; a small thin fi:^igment may be &sed into a globule. 
No water. With borax it fuses slowly into a colourless glass. 

AnthophyUite (Vide Hornblende). (Th. 206; AL 107) Hardness 

about = 5*5 ; streak white. Fuses with some difficulty on the edge. 
No water. With borax fuses very slowly into a glass, coloured with 
iron. 

AnthQphyUlte, lamellar (Th. 206 ; AL 107).— Ujordlersoak, Baffin's 
Bay. Hardness = 5'5, Streak white. In the forceps fuses on the 
edge, with some intumescence and effervescence, into a greenish 
glaze; a small fragment forms a bead. No water. With borax 
emits a few bubbles, and foses slowly into a glass coloured slightly 
by iron. 

Antimony, niokeliferous salphnret of. — Gozenbach, Siegen. Hardness 
= 5*0. Powder dark iron-grey. On charcoal it emits some white ^imes, 
with slight pungent odour, and ^ses readily into a black bead, not 
magnetic ; it is brittle, and breaks with metallic lustre. This bead, 
fused with borax, colours it deep blue in the outer flame, and alloys 
with the platina wire, in the inner flame the blue colour is changed 
into a brownish amethyst shAde. 

Antimony, red (Ph. 347 ; Th. 87). — Hungary. Yields very easily to 
the knife, streak dark red. Heated on charcoal it fuses speedily into 
a black vitreous mass ; emits fumes of sulphurous acid ; is entirely 
volatilized ; and deposits a white sublimate on the charcoal. Hy- 
drosulphuret of ammonia added to the sublimate converts it into an 
orange-yellow colour. 

Antimony, solifthiiret of (Ph. 345, Th. 86) Felsobanya, Hungary. 

Yields very easily to the knife. Streak dark grey. On charcoal 
ftises very readily into a black vitreous mass, emits fumes of sul- 
phurous acid, and then deposits a white sublimate on the charcoal,, 
and is entirely volatilized. 
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ABtimony, salphuret of, oomiiaot varies^ted. — Golderonach, near Bay- 
reuth, Fraiicoiiia. Decrepitates violently when heated; but when 
reduced to powder and moistened, it affords same pyrognostic cha- 
racter as the last. 

ABtimony, white (Ph. 348 ; Th. 83). — Very rare. Yields very easily 
to the knife. Heated on charcoal, it decrepitates a little; ftises 
speedily into a fluid globule ; volatizes without odour, and deposits 
white sublimate. On the charcoal a drop of hydrosulphuret of am- 
monia added to the white sublimate converts it to an orange-yeUow 
colour after a few minutes. 

Apatite (Vide Asparaerus Stone, lame, Phoaphate of). (Th. 124; 

Al. 27). — Ehrenfriedersdorf, Saxony. In the forceps fuses with 

. some difficulty on the edge. IN'o water. "With borax fases very 

slowly into a colourless glass, which becomes opaque by flaming, 

when only a small quantity of the assay is dissolved. 

[Apatite. — ^DaUtey. In the forceps infusible, glows brilliantly. With 
borax, dissolves slowly; bead clear in reducing flame, becomes 
opaque in the ordinary flame, and coloured by manganese. — ^En.] 

ApophyUite ( FV(^ Albin). (Th. 352; Al. 129) Karartut, Disko Island, 

* (Jreenland. Hardness about = 5*0. In the forceps, at a low heat, 
it becomes white, exfoliates, intumesces i^uch, and fuses readily 
with effervescence into* a blebby globule, colourless. Contains 
much water. "With borax it effervesces at first, and fuses readily into 
a colourless glass, which, when saturated, I could not render opaque 
by^ flaming. Berzelius says it becomes opaque by flaming. "With 
acetate of cobalt it melts into a blue glass ; reduced to powder, it 
gelatinizes with nitric acid. 

Arendalite ( Ft(2e Epidote). (Th. 364; Al. 150).— Arendal, I^orway. 
Eesists the knife. In the forceps intumesces and effervesces, and 
ftwes-into a scoria, which, in a strong heat, is converted into a 
shining black globule, not magnetic. Contains no water. With 
borax fuses readily into a glass coloured by iron. 

Arragonite. — Kanniok, Greenland. Effervesces briskly with muriatic 
acid. In forceps does not fall to powder; inftisible. No water. 
"With borax dissolves speedily. 

Arragonite, fibrous. — Cornwall. "With nitrate of potash gives indica- 
tion of manganese. Contains 1*03 per cent, of manganese. 

Arragonite, maded (Tb. 117; Al. 30). — ^Molina, Arragon, Spain. Ef" 
fervesces briskly with muriatic acid. In the forceps it becomes white, 
falls to powder immediately on being heated, and is infusible. Con- 
tains no water. "With borax it fuses speedily with much efferves- 
cence into a colourless glass, which becomes opaque by flaming if a 
larger portion be added. 

Araenio, native (Ph. 280 ; Th. 79). — ^Idria, Camiola. Its fresh fracture 
presents a tin- white appearance, but it very soon tarnishes on ex- 
posure to the air. Hardness about = 3*5. Streak metallic. Heated 
on charcoal, it emits copious greyish frimes of strong arsenical odour, 
and is entirely volatilized. 

Araenie, red ralphnret of (Ftc^ Realgar). (Ph. 281; Th. 81).— Tran- 
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sylvania. Soft, brittle. Streak orange-yellow. On charcoal it bums 
with a bluish flame; emits copious sulphureous ftimes, and a slight 
odour of arsenic. 

Anenio, yellow salphuret of ( Vide Orpiment). (Ph. 283; Th. 82). — 
Transylvania. Very soft. Powder bright yellow. On charcoal it 
bums with a bluish flame, emits ftimes of sulphurous acid, and is 
entirely volatilized. 

Xron (Ph. 213) Faithleg, Waterford. Hardness = 6. On 

charcoal it emits copious arsenic^ ftimes, and fuses readily into a 
magnetic bead. • 

Iron (Ph. 213). — ^Haytor Mine, Devonshire. Yields with 
some difficulty to the knife. Hardness = 5-5. Heated on charcoal, it 
emits copious arsenical ftimes, and melts into a shining porous gray 
globule, attracted by the magnet. 

Anenloal Xron. — Johanngeorgenstadt, Saxony. Hardness about = 5*5 ; 
streak shining; powder greyish-black. On charcoal it very soon emits 
ftimes of arsenic, and becomes magnetic ; it forms a bead with diffi- 
culty, even in the forceps. • 

Arsenical Iron, maMtve. — ^Hardness = 5'5; streak greyish-black. On 
cheircoal it emits arsenical fames readily and copiously, and fuses 
into a dark grey irregular scoria, which is magnetic; and when 
transferred to the forceps, forms a bead with difficulty. Does the 
difficulty of forming a bead by ftision depend on its containing less 
sulphur than other specimens ? 

[Asbeetus ( Vide Hornblende). — In the forceps fuses readily iuta a yel- 
low-coloured opaque bead, with a narrow neck. No water. With borax 
dissolves readily into a colourless transparent bead. With microcos- 
mic salt dissolves slowly, and leaves no siliceous skeleton ^Ed.] 

Acparaerus Stone ( Vide Apatite). 

Angite, blaok ( Vide Fsrrozene). (Th. 190; Al. 143).— Arendal, Nor- 
way. Hardness nearly = 5*0 ; s^ak greenish. In the forceps fuses 
rather readily into a black bead. No water. With borax very slowly 
soluble. 

Angite, blaok. — Ersby Pargas, Finland Hardness near =5*0; streak 
white. In the forceps dn the inner flame fuses on the surface into 
a dark green glass, and forms ahead very slowly. No water. With 
borax emits a few bubbles, colours the glass with iron, and is very 
slowly soluble. 

Angite, white {Vide TyroiKjeaie), (Th. 187). — United States. Hardness 
= 5*0. In the forceps effervesces and intumesces,; and fuses readily 
into a colourless blebby globule. No water. With borax dissolves 
partly at first, and leaves a residue very slowly soluble. 

[The Augites dissolve in borax somewhat more easily than the Horn- 
blendes ; and in the forceps show slight traces of soda. — ^Ed.] 

Aidnite (Th. 367 ; Al. 191).— Dauphin^. Resists the knife. In the for- 
ceps it fuses readUy, with much intumescence and effervescence, 
into a dfirk green shining globule. No water. With borax it breaks 
up and dissolves readily into a transparent glass, coloured by iron ; 
with nitrate of potash it indicates the presence of manganese. , 
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Barytes, crystallised carbonate of (Th. 101 ; AL 47). — Cumberland. 
Effervesces feebly with nitric acid, unless when scraped, and is en- 
tirely soluble in it. In the forceps decrepitates, and fiises readily 
into a very fluid globule, transparent while hot, white and opaque 
when cold, and tinges the flame behind the assay pale greenish-yeUow'. 
With borax fuses rapidly, with effervescence, into a glass opaque 
when cold, if saturated with the assay. 

Barsrtes, carbonate of (Th. 101 ; Al. 47). — Yorkshire. Does not 
effervesce with acid, unless when scraped. Hardness = 3*0. In the 
forceps fases readily, without decrepitation^ and in other respects its 
characters are the same as the preceding. 

Barytes, sulphate of. — Hardness about = 3*5. In the forceps fiises 
quietly into an opaque bead, white. No water. With borax fuses 
quietly, and rather readily, into a colourless glass. 

Barytes, sulphate of. — Does not effervesce with acid; decrepitates 
violently. Tinges the flame behind the assay greenish-yeUow, and 
fuses into a white enameL No water. With borax dissolves with 
continued effervescence. The efferyescence with borax is probably 
due to the presence of some carbonate of barytes. 

Barjrtes, sulphate of. — Glenmalure, Co. Wicklow. Does not decrepi- 
tate ; fuses into a white enamel. 

Barytes, sulphate of. — Isle of Sheppey. Decrepitates; colours the 
flame greenish-yellow ; fuses into a white bead. With borax dis- 
solves readily. 

Barytes, sulpluube of (Th. 103 ; Al. 48). — ^From Transylvania. Decre- 
pitates very slightly. 

Barsrtocalcite (of Brooke). (Th. 140; Al. 50).--Cumberland. Hard- 
ness = 3 '5. Effervesces feebly with nitric acid. Decrepitates in 
the flame of a candle, and fuses with difficulty into a rough mass of 
a pale bluish-green colour. With borax effervesces much. 

Barytooalcite. — Alston Moor, Cumberland. Effervesces with acid.' 
Tinges the flame pale yellowish-green, and in a strong heat it glazes 
a little on the surface, and becomes pale bluish-green. With borax 
effervesces much, and dissolves speedily. See the latter part of Mr. 
Allan's observations on Barytooalcite. 

Berthierite (Ph. 344 ; Th, 498) Braunsiorf, near Freiberg, Saxony. 

Hardness about = 3*0, or 3*5; streak dark grey. Heated on charcoal, 
it fuses (but not so speedily as grey antimony), emits sulphurous acid 
fumes, deposits a white sublimate on the charcoal, and is not en- 
tirely volatilized. A dull black globule remains, which is attracted 
by flie magndt ; when broken, a fragment of this globule fused 
with borax indicates iron. 

Bismuth Cobalt ore (Ph. 287 ; Th. 534).~Bieber, Hesse. Hardness 
= b'b ; streak metallic, powder dark grey. Gently heated on char- 
coal, it emits small globules ; and when the heat is increased, 
gives off arsenical tones, and then fuses into a dark bead rather 
slowly, which is feebly magnetic. A portion of the roasted assay 
colours borax deep blue. 

BUmuth, oupreona snlphuret of (Ph. 278). — Cornwall. Sectile, streak 
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tin- white. The instant it is heated, it emits white globules, sulphu- 
rous acid ^imes, and, after intense roasting, a bead of pure copper ; 
said to be found only at Wittichen. 

Biamnili, native (Ph. 276 ; Th. 588) St. Just, Cornwall Sectile,. 

streak shining. Heated on charcoal, it ^ses instantly, and is en- 
tirely volatilized, depositing a yellowish sublimate on ilie charcoal ; 
the colour of the sublimate is much darker while it is warm. 

Biamiith, milplmret of (Ph. 277 ; Th. 588) Cornwall. Yields to the 

nail. Fuses readily ; emits sulphurous acid smell, and is only partly, 
volatilized ; leaves a bead, which is magnetic. 

Blmnili, svlpharet of (Ph. 277 ; Th. 589).— Lanescot Mine, Cornwall. 
Yields to the nail, powder dark grey, brittle. Heated on charcoal, 
it fuses readily into a bead, bnlliant while warm, emits slight 
smell of sulphurous acid ; is entirely volatilized, and deposits a 
sublimate, yellow while warm. 

BloBde (Ph. 371). — Luganure Mine, county of Wicklow. Hardness 
« 4*5. In the forceps decrepitates at first, and fuses on the edge. 
No water. With borax it is slowly soluble. 

Bliieq;Mur(F»V^IrfuniUte). (Th.311) Erieglach, Upper Styria. Yields 

with difficulty to the knife ; streak white. In the forceps becomes 
white, and fuses on the edge, in a good heat, into a white enamel. 
Contains a trace of water. With borax effervesces a little at first, 
and fuses into a clear glass, slightly coloured by iron ; with acetate 
of cobalt becomes deep blue. 

Bole. — ^Benevenagh, Derry. Sectile, streak unaltered; marks papec 
faintly ; does not adhere to the tongue ; does not fall to pieces in wa- 
ter. In the forceps fuses rather readily, with slight effervescence 
into a dark greeni^ bead. Contains a good deal of water. With borax 
fuses rather slowly, and colours the glass with iron while warm. 

Bole. — Giant's Causeway. Scratched by the nail, streak shining ; 
marks paper strongly ; adheres sHghtly to the tongife, and falls ta 
pieces in water. In the forceps decrepitates, and in a good heat 
fiises on the edge into a black glass, not magnetic. Contains a good 
deal of water. With borax ^ssolves slowly ; no manganese. Is 
Dr. Thompson's plinthite a variety of bole ? 

BonedeHAte ( Vide Fahlanite). (Th. 278 and 323).--£odenmais, Ba- 
varia. Translucent ; yields to the knife. Hardness about = 3*5 ; 
streak white. In the forceps fuses on the edge into a greyish glass. 
Contains some water. With borax fuses rather slowly into a trans- 
parent glass. 

Bereoite (Th. 161 ; Al. 194)..~Liineburg, Hanover. Eesists the knife. 
In the forceps intumesces, effervesces, and colours the^m^ ffreen 
behind the assay, then fuses into an opaque yellowish- white bead.. 
No water. With borax fuses into a ^ansparent bead, slightly co- 
loured by iron. 

Boroeilioaie of Ume ( Fn^ Daiholite) (Th. 144; Al. 1 11 ).— Nodobroe, 
near Arendal, Norway. Eather hard ; yields to the knife. In the . 
forceps becomes white and opaque, and fiises readily, with slight 
intumescence and effervescence, into a transparent colourless glo- 
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bule, rather fluid, and tinges the flame behind the assay green. Tkig 
glohde becomes opaque hy flaming . Fo water. Witiii borax effer- 
vesces at first, and dissolves speedily into a colourless glass. 

BotryoUte ( Vide DathoUte) . (Th. 144 ; Aid 11 ).— Arendal, I^orway. 
Yields rather easily to the knife. In the forceps becomes white ; 
intumesces slightly ; tinges the flame green behind the assay, and 
fdses very readily into a globule perfectly transparent and colourless. 
No water. With borax dissolves readily into a clear glass. 

Bonmonlte (Ph. 352 ; Th. 624). — ^Kapnik, Transylvania. Yields easily 
to the knife ; streak dark grey. On charcoal, if gently heated, it 
fases very readily into a dark-coloured globule, brillmnt while warm; 
deposits on the charcoal a white sublimate in small quantity; it 
then disengages white fiimes, which have a weak smeU of sulphu- 
rous acid. In a stronger heat, it deposits a yellowish coating on 
the charcoal ; and if the dark-coloured bead be roasted for a conside- 
rable time, a small globule of pure copper will remain, which is not 
equal in size to one-fourth of the assay, so that it is -volatile in 
large proportion. This specimen appears to me to contain very Uttle 
antimony, certainly much less than analysts have generally found. 

Breumierite (Th. 180 ; AL 38).— Zillerthal, Tyrol About as hard as 
fluor-spar. Does not effervesce with muriatic acid, even when 
scraped. In the forceps becomes black and magnetic, and isinfdsible. 
No water. "With borax effervesces, briskly at first, and fdses speedily 
into a glass coloured by iron, 

Brewrterite (Th. 347; Al. 128).— Strontian, Scotland. In the forceps 
whitens, exfoliates, curls up, and fdses rather slowly into a colourless 
blebby glass. Contains water. Puses very speedily with borax. 

[Bronzite ( Vide Tyraxane), — ^In the forceps ^sible with great difficulty 
on the edges. Dissolves in borax, like CoccoHte, into a bead co- 
loured by iron. — ^Ed.] 

Brooldte ( Vid^ Anatase; Rutile). (Ph. 256).— Eesists the knife. Hard- 
ness = 7*0. In the forceps invisible. With borax it fdses very slowly; 
the glass is transparent while hot; when cold, it is brick-red byre- 
fleeted Hght, and a reddish amethyst colour by transmitted light, 
according te the degree of oxidation ; a minute proportion produces 
these effects ; in che reducing flame it becomes fransparent, and re- 
mains so when cold, and may be rendered opaque again by careM 
management of the flame ; nitre destroys the amethyst colour. With 
salt of phosphorus it becomes opaque, but requires a very intense 
and prolonged heat te dissolve it; the glass is opaque while hot ; then 
becomes transparent olive-green, then blackish ; and when perfectly 
cold, an amethyst colour by transmitted Hght 

Bnoholxite {Vide Syaaite). (Th. 234; AL 204).— (Chester, on the De- 
laware, near Philadelphia. About as hard as quartz. In the forceps 
infasible in the smallest fragments. Contains no water. Infusible 
with borax; with nitrate of cobalt it becomes pale blue. 

Buntkapfererx (Vide Pnrpte Copper), (Ph. 310; Th. 662).— Alten 
Mines, Einmark. Its characters are very similar te purple copper. 
It bubbles a little while flaming. 
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BnstMnlte ( Vid» Rhodonite). (Th. 51 8).— Mexico. Hardness « 60 ; 
streak white. In the forceps at a low heat it blackens, and foses 
slowly into a brilliant black enamel, forming a bead with difficulty. 
A trace of moisture. With borax dissolves readily, with some effer- 
vescence, into a glass of a reddish-purple colour. 

The greenish radiated part is of hardness = 6*0. In the forceps 
fuses readily into a transparent globule of a pale brown colour, and 
effervesces a little while Rising. A trace of moisture. With borax 
dissolves rather readily, with effervescence, into a glass of a deep 
amethyst colour. 

Oalaite ( Ft(i6 Tasquoiae). (Th. %30; Al. 157).— AbdoolEazakee Mine, 
Persia. Scarcely yields to the knife ; streak white. In the forceps 
becomes brown, and tinges the flame green behind the assay, but it 
is infusible. Gives out much water. With borax fuses rather rea- 
dily into a glass coloured by iron. 

Oalaite. — Oelsnitz, Saxony. Hardness near = 5*0 ; streak white. In 
the forceps tinges the flame pale green ; becomes white, and in- 
fosibla Contains a good deal of water. With borax dissolves not 
very readily. 

Calamine, Botrsr^^dal eleotiio. — Nertschinsky, Siberia. HardnesB=4*5 ; 
streak white ; effervesces with nitric acid, particularly if scraped. 
On charcoal it is infusible ; in a low heat it cracks and becomes 
yeUow ; in a stronger heat, it becomes nearly black, and the char- 
coal is covered witii a powder which is yellow while warm. No 
water. With borax it emits bubbles, and dissolves readily into a 
glass, yellow while warm, colourless when cold. 

Oertte (Ph. 262; Th. 415).— Bastnas, in Sweden. 

Cerite. Hardness = 5*0 ; streak white. In the forceps scintillates 
a little, becomes pale buff-yellow, and is infusible. A trace of mois- 
ture. With borax it effervesces at first, and dissolves rather slowly 
into a glass, of a deep umber colour while warm, then passes into a 
pale green, and is nearly colourless when cold ; the glass becomes 
milky by flaming, if a large proportion of the assay be used. 

Cerine, Colour black, hardness = 5-0 ; streak greyish. In the 
forceps fuses rather readily, with slight ebullition^ into a black 
shining glass, not attracted by the magnet. A trace of moisture. 
With borax it effervesces, and dissolves rather readily into a glass, 
reddish while hot ,• greenish, as if coloured by iron, when cold. It 
becomes opalescent by flaming when nearly saturated. 

Ohaliaaite (Th. 333; AL 118).— Yields rather easily to the knife; 
streak white. In the forceps becomes white ; intumesces much, 
and ^ses with slight effervescence into a white blebby globule. 
Contains much water. With borax it dissolves speedily, with slight 
effervescence, into a colourless glass. Does not gelatinize in ni&ic 
acid, even when heated. 

I ^North of Ireland. Yields easily to the knife. In the forceps 

becomes white ; intumesces much ; and ^ses into a white blebby 
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bead. Contains much water. With borax efferresces a little, Und 
dissolves readily. 

dudUiieCrtdeThonuioniie). (Th. 324) — Benevenagh, Deny. Besists 
the knife. Hardness about = 5*5 ; iransluceilt on the edge. Ifi the 
forceps ^ses quietly^ and rather readily, into a transparent, colour- 
less bead, slightly blebby. Contains much water. With borax it 
fdses rather reacUly into a glass, slightly coloured by iron while 
warm, and leaves a small skeleton, which dissolves slowly. 

Ohaloolite (Ph. 270). — Wheal Bassett, near Gwennap, Cornwall. Hard- 
ness = 2'5-3'0 ; streak pale green. In the forceps becomes pale 
green, and fuses readily, with some ebullition and intumescence, 
into a black semi- vitreous globule; colours the flame pale green. 
Contains much water. With borax it dissolves readily into a glass, 
green by transmitted Hght, reddish by reflected light. 

OhiastoUie (VtdeAnOtdwAte). (Al. 160) — Hof Bayreuth, Germany. 
Sectile. In the forceps, at a low heat, it becomes dark grey, and in 
a stronger heat it becomes white, and fiises on the edge into a white 
blebby glass ; with acetate of cobalt, fuses into a blue Mt. Contains 
a good deal of water. With borax it dissolves slowly into a colour- 
less glass. 

Childrenite (Al. 39). — Tavistock, Devonshire. Hardness about <= 4 ; 
powder white. In the forceps the crystals separate, become black, 
and fdse into a black globule, attracted strongly by the magnet 
Contains water. With borax dissolves rather readily. 

CUorlte. — Glandore, Co. Cork. Sectile ; streak greeni^ In the for- 
ceps partly falls to pieces, and fuses into a dull black globule, feebly 
magnetic. Trace of moisture. With borax effervesces at first, and 
fuses speedily into a glass, deeply coloured by iron. 

cniloriie, orystallized. — ^Marazion, Cornwall. Sectile. In the forceps 
the laminee diverge a little ; it fdses quietly into a dull black mag- 
netic bead. Some water. With borax it effervesces at first, and 
^es speedily into a glass, coloured deeply by iron. 

ChloropaL — ^Unghwar, Hungary. Yields to the nail. In the forceps it 
blackens, becomes magnetic, and is infosible. Contains a little water. 
With borax dissolves readily. No manganese. 

Ohondrodiie (TL 183 ; AL 193). — Sussex County, New Jersey, North 
America. Hardness about = 4*5; streak white. Infusible. No 
water. With borax dissolves rather slowly into a glass coloured by 
iron while warm. 

Chromateof Xroii(Ph. 275; Th. 482). — Shetland. Hardness = 5: streak 
pale brown. Infusible; does not become magnetic. With borax 
dissolves very slowly, and colours the glass green ; the intensity of 
the colour increases as the glass cools. 

Chromiferous Xron Ore (Ph. 275). — Croagh Hay, Croaghpatrick moun- 
tain. Mayo. Streak pale brown. In the forceps invisible. A trace 
of moisture. With borax it dissolves slowly ; the glass is coloured 
bottle-green while warm, and when cold it becomes rich grass-green. 
It is attracted freely by the magnet. 
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OhryaoooUA (Ph. 322 ; Th. 619).— Ogancos, Chili. Translucent on the 
edge. Yields easily to the knife ; streak nearly white. Does not 
effervesce with cold muriatic acid ; partly soluble in warm muriatic 
acid, leaving a white residuum. In the forceps it blackens, and the 
flame behind the assay is coloured green ; in a stronger heat it be- 
comes a reddish-brown, and cracks on the surface, but does not fuse. 
Contains a good deal of water. With borax it fuses readily, with 
effervescence, into a glass, green while warm, blue when cold. 

Oimiabftr (Th. 634). — ^Idria, in Camiola. Hardness = 20 ; streak red. 
On charcoal it bums with a blue flame, emits the smell of sulphur, 
and is entirely volatilized. 

GtuialMur, heiMtlo. — Idria, in Camiola. Hardness = 2*0; streak brown. 
On charcoal it emits slight smell of sulphur, and is volatilized, with 
the exception of a carbonaceous residue. 

Ctmiamon stone (vide Oarnefc). (Th. 265 ; Al. 201). — Colombo, Cey- 
lon. Hardness about equal to quartz. In the forceps foses rather 
easily into a translucent green bead, not magnetic. With borax it 
effervesces a little at first, and fuses rather slowly into a clear glass, 
fsuntly coloured by iron while warm. 

OoImU BUmwi (Ph. 289 ; Th. 535). — Schneeberg, Saxony. Hardness » 
2*5 ; streak nearly white. On charcoal, when first heated, it becomes 
blue, then Aises readily, with some arsenical odour, into a black 
bead, which in a stronger heat spreads on the charcoal, and forms a 
scoria, which is infusible. Contains much water. A minute por- 
tion of the scoria, fused with borax, colours it deep blue. In the 
open tube gives off water, but no sublimate. 

Cobalt Olanoe (Ph. 284; Th. 537).— Modum, Norway. Hardness 
« 5'5 ; streak grey. Heated on charcoal, it decrepitates feebly ; at 
first it disengages a weak smell of sulphurous acid, then fumes of 
arsenic, and requires an intense heat to fuse it into a dark globule, 
which is feebly attracted by the magnet ; a very minute fragment of 
the faaed assay, dissolved in borax on platina wire, communicates to 
it a deep purple colour. 

Cobalt, Oooae-dnng (Ph. 306) AUement, Dauphin^, France. Soft. On 

charcoal it becomes black; gives off slight arsenical fumes, and fuses 
slowly into a dark-coloured bead, very feebly magnetic; a frag- 
ment of the bead colours borax deep blue. Contains much water. 
Thompson, at page 535, mentions yellow and brown cobalt ochres. 
This is the " Gansekothig-erz," of the Germans. 
Cdbalt, nuuHdve grc^r (Ph. 286 ; Th. 533).— Bieber, Hesse. Hardnesa 
5*5 ; streak shining ; powder nearly black. On charcoal emits co- 
pious arsenical fumes, and leaves a small black globule, magnetic. 
A minute fragment colours borax deep blue. 
Cobalt, nuuHdve tin white (Ph. 286 ; Th. 533). — Schladming, Styria. 
Hardness s 5'5 ; streak shining ; powder grey. Emits copious ar- 
senical fumes on charcoal, and fuses readily into a black globule, 
feebly magnetic. A minute fragment of the roasted globule colours 
' borax deep blue. 



QblMlt, flBfek«Maile% Mil^ta^ft dft^-'Sar^ powdei' blfll^ Oil 

; ciisicoal it decrepitates tioleutly. Does not contain any "water. 
. Beduoed to fine poirder, and moistened, it may be fused riath^ rea- 
dily, oil charcoal, iato i, black globule, r&ry feebly magnetic Sfefore 
: fdaingit lemits fimtes of ^phutous a^id and weak ars^cal Aisnes. 

- A minute fragment of the bead ooloiirs borax deep blue. 

4EfobaU, tia-white (P. 286 ; Th. 633).-*Bieber, Hesse. Hardness ^ 50 ; 

streiak shining ; powder grey. On charcoal speedily emits fames of 

arsenic, and.ftiisiBf8 readify into an iron-grey globule, not iee^agMtiel 

; : A ittintite.portion of the ftised. globule colours borax a deep Hue. 

Cobalt, tin white (Ph. 286 ; Th. 533). — ^Wittich^, Baden. Emi^ co- 

:' pious BirsenioarfEtmes, and ^ises into a globule whiek is itoEagtte6e; 

; in other respects sajDOfe as last. 

CocooUte {Vide Fsrroxene). (Th. 190; Al. 143). — ^Arendal, Norway. 

"■''■ Yields with some difficulty to the knife. In the fbrc^ fiMs «& Ifec^ 

T ' Mge, Wil^ elSlnveBOenfoe, int6 a ^eenish. trai»luc@D^ ^boss^ No water. 

With boite it Is'rcry dowly soluble. A minute frttgatent Ibttas a 

•,f..-:bead..-. .. ' •; .: : - _-•.' • •.-.-. v ^'c- 

Colophonite ( Vide Gkunet). (Th. 147 ; . Ai. 2Otl).r;^Ar0Bda^, itt ISTor- 

^ ; way.: EesiBts the knifed.: 1^ ifeeferoeps fuses neadify, wMi in*h* 

>-: intUHjNB^beiiioiB^im a shining dark-brow^ gloi»ule, 

';L:. .!ii6t Jiittgnetie. No water. With "borax bre^s up, afid fiises rea- 

< ;diiy, With ^igbt eflfervescenee, into a glass, deeply coloured by iron. 

: 'Contains some mamganese 

tkfttottbite f Ft<fe ITattitalSbe). - (Ph. 27^ ; Th. 4e4).-^>^teiB!sts the knife. 

Decrepitates in the dome of •candle in a strong heat ; glaeed osn the 

- «dge. Some moisture. With borax emits a few buMbies ; ^^reakss 
■j up into sumute greenish fragnents, and dissolves slowiy Into a glass, 

coloured fey irott, which, j| saturated, becomes gseyish-epaque by 
flamiirg. No mangan«3e or tungsten. 

OcJJMMr, Msiodasr nttrlalie oT (Fk. 325) rBemoIinos, Chili. ^Stk'eak 

-greeKteh-wWte. On charcoal it decrepitates; powdered and mois- 
tened, it colours the flame green and blue, and is rediAced i^eadily to 
m€H;£tUic grains. Containa much water. 
OeiMer, aatimaBltil grey.— -Crinnis Mine, Cornwall. ¥!ields easily 
1k) 'the knife; brittle. On charcoal it decr^i%ates violently, but 
when reduced to a fine powder, and moistened, it ftises readily, 
with 'some ebullition and scintillation, into a dark sboiiaceous bead, 
attracted feebly by the magnet. WMle fusing it enrits salplmrous 
.* acid fumes, and deposits a white powder, wMeh bece^nes <in«t^ 
. when moistened with hydro-sulphuret of amanonifu It is scarcely 
: reducible per ae efti chaircoal, 1)ut with carbonate of fioda it soon yields 
a malleable globule. 
Copper, IMUmAc oxifle of (Th. 318 ; Th. 59^).---Snockmflifionlime6,1(^ 
' terford. Yields to the nail; soils. On charcoal emits some sul^u- 
t Tous fumes, and fuses readily, with some ebullition, into a dark grey 
y- globule, not magnetic, and tdien wsefl roasted it yields abead«f cop- 
per. It contains some water. ,. > ,^ 



QflV»9r« l^kDie ofirlm#$« of (Fli. 319; Th. 61B).r?fChe(iS3r, .ii$ar L|rw^ 
France. Yiel49 easily to the knifa ; hardaeBs about •» 4 ; sigr^ pale 

. . blue. It effervesces with muriatio aeid, particularly when 8<^raped. 
On charcoal it blackens, then fuses rather readily, with mme ebuUi- 
tion,, into a dark-grey bead, which consists of red oxide of (ip^]^eXf,«^ 

. is evident by powdering it; and,. when well roasted, a globule oi 
pure copper is obtained. It contai^B ggme water. I^.is uqI so 
readily r^uced ^' the red P^de. 

Copper, fibTQwi grcien piirbo9iat# of (Ph. 320 f Th* Q02).^rrKjXQfihsi8L- 

/ hoi^ Mines, Waterfc^d. Yields easily to the knife > ^tfeak. pate; 
. gieen. EfiEbrvesces with muriatic acid. On cha^oal it blackenfrand 
fdaes quietly into a bead, which affords metallic copper much sponer 
than the blue carbonate. It contains a good deal iDi water. . 

Qteado (Ph. 308; Th. 590).— £otaUack>iiuie, QomYalL ^^ 
tile. On charcoal fuses readUy^ with som^e ebullition and scintillation, 
into a dark grey bead, ;aot attracted by the magnet. Whijie i^ing 
it ^pits slight smell of sulphumus acid; and when well roast«4i 9* 
globule of metallic copper will be found on breaking the amy. 

>, pnMwyeVUreouf Sidphiunetof ( ri^«Cky^tPfrCHtooe)K(^h.i^88; 
Th. A99).— Knockmabon Mines^ Co. Waterfbrd. Secti^e; powder 

:. black. * On ch9rco&l foses readily^ with some ^u^ion and aci^til'" 

, lation, into a dark grey globule, feebly. Mtraic^ed by flieinagjiet. 
Oives off slight sulphurous soLell ; md when roasted, a globule of 
copper will be found on breaking the assay. . 

Qoneit^ obUqve ppismaiae «r8eiii«ii#jof<^h. 361)^.-H.CIeeawalL Sttealb 
, , bluish-green. On charcoal it melts very- speedily into a fluid mass ; 

, . . wnits smeU of arsenic, aijd gives a bead of copper wl^n well roasted, 

. It Qontains water. \ ... .. 

Copper, octohedral araeniate of (Ph. 329). — Ting Tang, ComWQ^- 
Yields easily to the kni^a; s^eak nearly white. Oiicl^arcaaVjata 

I J.. Iq:v^ beat, it becomes green^ then black, and fuses into a.i^k^iooria; 

- , .disengages a slight smell of arsenic ; and wb^ w;^ roasted, it yields 
grains of copper. Contains much water. 

9pm9^ oK!o^ j;ro7.~rGross Kegel, Tyrol. Brittle.; yjdlds jea^ily to ib9 
, knifei (jolour of cut surface bright lead grey. Qnchigcooal it. decre- 
pitates violently, but when reduced tO a fiue poiir<ter aud moiateiied, 
it fuses readily, with some ebullition and s6ifttiJlatioii,-iilto4:dark 

-: seoriiK^oiisbe£^,-^ttraeted:feeb'ly:fty:thfi..m%^ While fiwaoaf^ 
T ^s&il^ sftlphuiou^ a^idium^s^ qpd d^po^tft a white ppwoery wfilch 
e ' t^cQiq;^e§ Avmg^ "whm moi^be^ed ^% hydrO^$ulphuret x^ ftnamgnia . 
It is scarcely reducible per se, or charcoal, butjirilb^^arl^Jiate.oCfoda 
^..-<jit.soo4 peldsa B^efAile^lQbl^ IjMhe. Qp^» tqbe.it^il^||ai^^ 
's:,' ^(nacid fun»e9> aod^^^osits^ white po.wi^er^5rlu(^tm>meS:Ofepnge 
r'ii\with hy^P'S^I^^^-t^fidDamWai ' '. ... -.:.::.. . ..: l. . i 

:.^:tathe kmfe ; j»tr^k gteenishs .Oli.44lP^3^ it ^ses ,i?e»dily,:,.with 
c -^s obuliition, if^adidl^ .shining bg»ad#.wbi^ wheo^^rellcoaste^^mits 
f'.:-l^ 9^x4 hgkt;^^'wh&Aw»i^^lii^^^ ot iM^per. 

Contains a Httle water. 
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Con>er, plufllv-like Anenlate of (Ph. 332). — ComwalL On charcoal 
it speedily fuses^ with ebullition, into a fluid mass ; emits copious 
fumes of arsenic, and is very soon reduced iato a metallic bead* 
Contains a trace of water. 

Oopiier, purpla {vide Bim€kii]xreren). (Ph. 310 ; Th. 622). — ^Moldawa, 
Banat. Brittle, sectile; colour of cut surfsu^e, pale copper-red. 
On charcoal it fdses readily, without ebullition, into a dark grey 
globule, attracted by the magnet. While fasing, it emits a sulphu- 
rous smell; and when well roasted, a globule of copper. 

[Copper pyrites. — ^Boasted on charco^d, forms a globule readily, which, 
when dissolved in borax, adding nitre, proves the presence of abun- 
dant iron, by the green colour of the bead when warm ; and of cop- 
per, by its intense blue when cold. — ^En.] 

Copper, red oxide of (Ph. 316 ; Th. 598). — ^Cornwall. Hardness about 
= 4 ; streak red. On charcoal it fuses readily, and is speedily re- 
duced. In the forceps it colours the flame green, and is reduced. 

Copper, rbomboidal arseniate of (Ph. 330). — Cornwall. On charcoal 
it decrepitates, and is reduced to very minute scales ; but if very 
slowly heated, it Aises into a dark scoria. Emits some arsenical 
odour ; and when well roasted, it yields grains of copper. No water. 

Copper, right primatlo arseniaAe of (Ph. 332). — Cjomwall. Streak 
nearly white. On charcoal emits smell of arsenic ; fases readily 
into a fluid mass, and is very soon reduced into a metallic globule. 
No water. 

Cork, mountain (Vide Hornblende). (Th. 208 ; Al. 147).— In a low 
heat it becomes orange-red, and fuses readily, with very slight effer- 
vescence, into a shining black bead. Contains some water. With 
borax fuses readily into a clear glass, coloured by iron. No manga- 
, nese. 

Corundnni {Vide Zmery) (TL 211 ; Al. 167).— East Indies. Scratches 
steel readily. In the forceps it is quite infusible. Almost infusible 
with borax. Heated with solution of nitrate of cobalt, it becomes 
blue. 

Corundum, eryatallised. — ^Mozzo, in Piedmont. Scratches topaz. In 
the forceps it becomes white, and is infusible. With nitrate of 
cobalt it becomes blue. Contains a trace of water, and is almost 
infusible with borax. 

Qrui^te (Th. 435).— Clonmel, Co. Tipperary. It is soft. In the for- 
ceps fuses on the edgp into a grey glaze, and becomes highly 
magnetic. It contains a good deal of water. The crucilite is de- 
composed arsenical iron. 

Cryolite (Th. 251 ; Al. 22).— IvakoBet, Arkuts Fiord, South Greenland. 
Yields easily to the knife ; nearly as hard as calc spar. Does not 
fuse in the flame of a candle ; on charcoal fuses readily into a very 
fluid colourless globule, which becomes white and opaque when 
cold ; and if kept for a short time in the reducing flame, it is con- 
verted into a white infusible scoria. With nitrate of cobalt the 
)SK>oria beoomes blue. Contains no water. With borax it fuses 
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speedily into a colourless bead, which becomes opaque on cooling, 
if it be saturated; and at a certain point of saturation, if cooled 
slowly, small rectangular crystals may be observed. A little of the 
powder with sulphuric acid, heated on a piece of platina foil, cor- 
rodes a piece of glass placed over it. 
Gyprlne {Vide Xdooraae) (Th. 262; AL 198).— Souland, Tellemarkin, 
Norway. Very brittle ; yields to the knife ; streak white. In the 
forceps it fuses readily, with intumescence and effervescence, into a 
muddy<green bead, red at its base, and colours the flame behind the 
assay a rich yellowish-green. No water. With borax it breaks up, 
and ^ses speedily into a clear glass, coloured by iron while warm. 
A fragment fused with borax, and touched with nitrate of potash, 
indicates the presence of manganese. Berzelius and Thompson have 
omitted to notice the very characteristic colour given to the flame 
behind the assay. Although Berzelius has not mentioned it, he pro- 
bably observed it, and was on that account induced to name it ** Cu- 
periferous Idocrase." Dr. Thompson could not detect copper, and I 
also failed to detect it by re-agents with the blowpipe. 

Patholite ( Vtde Botryolite ; Borosilioate of laime). 

XMallage (Th. 173.) — The Lizard, Cornwall. Hardness about = 3; streak 
white. In the forceps fuses on the edge slowly. Contains water 
With borax fuses slowly [vrith effervescence — En.] into a glass co- 
loured by iron. 

Diaspore (Vide Alumina, li7dratod).^In the forceps decrepitates 
slightly ; blackens at flrst, and in a strong heat becomes white like 
enamel, but is infusible. With acetate of cobalt becomes blue. Gives 
off some water in the matrass. With borax effervesces a little at 
first, becomes white, tinges it faintly with iron while warm, and 
fuses very slowly. Entirely, but very slowly, soluble with bisul- 
phate of soda. 

Wohroito ( Ft (fe XoUie). (Th. 277; Al. 177).— Eric Matts, Sweden. 
Eesists the knife. In the forceps ^es on the edge into a greyish 
blebby glass. No water. With borax emits some bubbles, and fuses 
rather dowly into a colourless glass. 

ZHpyre (Th. 271 ; Al. 139). — Maul^on, Pyrenees. Hardness about 
= 4*0. In the forceps it fuses with effervescence, and some intumes- 
cence, into a blebby greyish globule. Contains a little water. 
With borax ^ses, with continued effervescence, into a glass slightly 
coloured by iron. 

X>oloiiilte. — From Mountrath, Queen's County. Scarcely as hard as calc 
spar. Effervesces brigkly vrith nitric acid. In the forceps fuses on 
the edge into a greyish blebby translucent glass. No water. With 
borax effervesces briskly, and dissolves speedily. Contains a littie 
iron. Heated vrith nitric acid, it leaves a large insoluble residue. 

IMMIte (Vide Prehaite) (Th. 317) — Tyrol. This mineral consists of 
two distinct substances — the d^k red, or central portion, and the 
pale red fibrous portion. 
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The dark red c^itral portion yields to the knife with difficulty ; 
streak white. Hardness about » 5 5. . Does not effervesce withmu- 
riatic acid. In the forceps it becomes white, and ^es,. or ralher 
only glazes, on the edges. With nitrate of cobalt it becomes blue. 
Contains much water. With borax it dissolves very slowly into a 

,f eolouiless glass. 

The pale red fibrous portion yields very easily to the knife ; stteak 
white. Effervesces bridkly with muriatic acid« Contains scone wftter. 
In the forceps glazes on the edge, and becomes alkaline. With 
borax it effervesces much, and fuses. very quickly into a transparent 
glassy feebly coloured by iron. It dissolves in large quantity, and 
cannot be made opaque by flaming. 

Xdenlto. — iN'orth America. Yields to the knife. Hardness about.= 5*5. 
In the forceps intumesees and effervesces much, and fuses rather 
readily into a very pale bluish globule, slightly blebby and trans- 
parent. 1^0 water. With borax fuses rather dowly into a transpa- 
rent glass slightly tinged with iron. 

Sgeran {Vide Zdoorase) (Th. 259). — Eger, tiear Haslau, Bohemia. Its 
characters correspond with. !N^orway Idocrase, except that it does nqt 
contain manganese. 

asiMUte {Vide MepheUne). (Th. 363 ; Al. 142).— Stavem, Norway. 
Hardness about = 60; streak white. In the forceps soon ftises on 
the edge into a blebby colourless glass, but forms a bead slowly. No 
water. With borax it dissolves very slowly ,• reduced to powder, 
and moistened with nitric acid; it gelatinizes speedily. 

( Vide Conmdiim). (Th. 211 ; AL 167).— East Indies. Its cha- 
racters are the same as Corundum. 

r — ^Ochsenkopf, near Schneeberg in Saxony. Scratches quartz 
readily. Magnetic. In the forceps, in a gbod blast, it ftises into a 
black magnetic slag. With borax 1i^ iron dissolves, leaving a large 
residue. 

Xnunonite ( Vids Strontiaa, oarlxmate of). — MiEussachussets. Hardness 
fc 3-0. Effervesces vrith nitric add, and otherwise corresponds with 
the characters of carbonate of strontian. Thompson's Becords of 
Science, June, 1836, p. 414. 

SykUHie (FtVf ^ArendaUte; Zolidte). (Th. 364; Al. 150).— From Bourgt& 
D'Oisans, Dauphin^. Resists the knife. In the forceps intumespes, 
and fuses readily into a brown scoria, which, in a good heat, i&elts 
into a brilliant black bead; not magnetic. No water. Witibi borax it 
breaks up, and fuses rather readily into a clear ^lass colouredby il^n^ 

ttpidote. — Knockmahon Cliffs, County Waterford. In the forceps 
it fases, with intumescence and effervescence, readily into a dark 
scoria, which, in stronger heat, is converted into a shining Mack 
enamel. No water. With borax ftises into a glass coloured by iron 
while warm. 

Xpidote, mansaiiosiaii (Th. ^6 ; Al. 1 51 ).^ErDai A^ata, PiedOudit; 

, . Hardness about = 5'5. Scratched by a kmle, jBtreak Deddiali pink. In 
the forceps it intumesees much, effervesces, an^ foses readily into a 
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brilliant dark purple bead. No water. With borax it effenresoeB, 
aiid diseolres speedily into a glass of a deep violet colour. 

X|il»tfllille(Al. 127).— Faroe. Hardness about = 4-0. In the forceps it 
intumesces and curis up a little, and fuses readily into a white 
blebby globule, rendered perfectly transparent in a long-continued 
heat. Contains much water. With borax ftises readily into a co- 
lourless glass; gelatinizes slightly in cold nitric acid. 

Srinite (Th. 341). — Antrim. Yields to the nail; streak white; feeln 
soapy. In the forceps becomes white, and fiises with slight effer- 
vescence into a white blebby glass, rendered more transparent in a 
strong heat. Contains much water. With borax it effervesces a 
little at first, and fuses rather slowly into a colourless. glass ; with 
nitrate of cobalt it fuses into a blue glass ; with bi-phosphate of soda 
it dissolves slowly into a colourless glass, which becomes opalipje 
when cold, and leaves a transparent skeleton of silica. Mr. Allen 
had given the name of Erinite to an Arseniate of copper, said to be from 
■ the county Limerick, previous to the publication of Dr. Thompson's 
iMiheralogy. — Allan, p. B3. 

{Vide^aaroBt). (Th. 265; AL 201).— County Donegal 
About as hard as quartz. In the forceps fuses quietly and rati^er 
readily into a transparent greenish globule, sli^tly blebby. "No 
water. With bbrax dissolves slowly into a glass coloured by iron* 

I, MMsiYe (Vide Bonsdorfflto). (Th. 284; Al. 101) ^Eric 

Matts, Swedeo. Yields easily to the knife ; almost seotile ; streak 
'vliite. In the forceps becomes ndiite, and fuses on the edge (intu- 
mesces and curls up a little) and surface into a white blebby ^ass. 
CkntaiAs somie water. With borax :^ses very slowly inix) a ieQJk>iii> 
less glass. 

^ lakne, •otohedraL — In the forceps decrepitates violently ; re- 
duced to powder, and moistened, it fuses readily into a white bead, 
whkk turxuB twrmerie pa|)er brown. Oontaifis «oiae iirater. With 
borax frises rather readily into a clear glass, which becomes opaque 
by flaming, if a Bu&cieat quantity of tiie assay be used ; heated on 
platina foil with sulphuric acid, it corrodes glass placed lOver it 
Some specimens, in the forceps, phosphoresce, and emit a purple 
. . light for an'instant, decrepitating slightly. 

J^rartMhiito (Ph. 2 19). — Kew Jersey, North America. Yieldsto the knife. 
Powder reddish-brown. A miaute fragment is taken up by the mag- 
net. In the forcefps it fuses on the edge with some difficujLty, and is 
toidetfed more attractable by the magnet No w»ter. With borax i$ 
. dissolves ado wly , the glass is coloured by iron ; by adding a little nitre, 
Ihe purple oolour of manganese becomes evident in the outer flame. 
I believe fVankMnite contains much less of manganese than its ana- 
lyses indicate. 

WmeHudte.^^TjroL In the ibrcepa, fusible on the edge with great diffi- 
eoltj. With borax dissolves very readily, with effervescence, leav- 
ing; a penBLimettt :gveen oolour in the bead (ehrome)^ In miarocoemic 
salt dissolves with equal facilily, leaving a skeleton; aqtd tte ibead 
is coloured green when hot, colourless when cold (iron). — ^En.] 
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TuUer'B Sarih (Th. 246 ; Al. 307).— l^utfield, Surrey. Adberes to the 
tongue. Yields to the nail, and receives a polish from it ; immersed 
in water, it falls into a pulpy mass. In the forceps it becomes brown, 
intumesces slightly, effervesces, and ^ses readily on the edges into 
a greenish enamel, and forms a greyish blebby bead with difficulty. 
Contains water. With borax dissolves rather slowly into a transpa- 
rent glass coloured by iron while warm. 

Gabronlte (Th. 289). — Stavem, !N'orway. Translucent on the edge. 
Yields to the knife: hardness about =: 5*5; streak white. In the 
forceps, when gently heated, it becomes white and opaque, and a 
thin fragment fiises into a white blebby globule, which becomes trans- 
parent, if intensely heated. Contains little water. With borax it ef- 
fervesces a little at first, and fuses very slowly into a colourless glass. 

[Oadolinite. — Sweden. In the forceps glows intensely, and turns 
whitish-grey, fusing on the edge with slight intumescence. Con- 
tains water. With borax dissolves readily, giving a transparent 
bead coloured with iron. With microcosmic salt dissolves very Edowly, 
and gives a transparent bead. — Ed.] 

{[Oadolinite. — County DonegaL In the forceps fuses readily into a black 
bead, with intumescence and ebullition. Contains water. With 
borax dissolves readily, with effervescence at first, into a bead coloured 
by iron when hot, colourless when cold ; with nitre added, behaves as 
before, but the bead is greyish when cold. In microcosmic salt, dis- 
solves, leaving a siliceous skeleton ; bead coloured by iron while hot, 
of pearl-grey colour when cold, and somewhat opaque when nitre is 
added En.] 

Garnet. — Vesuvius. In the forceps it fuses, with slight effervescence, 
into a dark green glass. Contains no water. With borax it effp- 
vesces a little at first, and small fragments frise very slowly into a 
colourless glass, indicating a little iron while warm. 

Churnet ( VicU Alloohroite, Cdophonite, Cinnamon Stone, BMonite). — 
Eesists the knife ; hardness nearly = 7*0. In the forceps it frises rea- 
dily into a very brilliant black magnetic globule; in the inner 
flame it intxmiesces a little. No water. With borax frises slowly 
into a glass deeply coloured by iron. 

Churnet. — Eesists the knife ; har<Liess about = 7*5. In the forceps in a 
low heat becomes opaque, but regains its transparency on cooling ; 
frises quietly into a brilliant black globule, not magnetic. With 
borax frises slowly into a glass coloured by iron. 

Ckumet, Fyrope or Bohemian (Th. 268 ; AL 200). — ^It is not affected 
by the file. In the forceps, in a low heat, it becomes opaque, and 
regains its colour and transparency when cold ; in the inner flame 
it effervesces, and frises on the suiface into a dark green glass, and 
scarcely forms a bead. Contains no water. With borax it frises 
very slowly into a clear glass, indicating iron while warm, but be- 
comes a bright chrome green when cold. [Fuses on the edge with 
difficulty. With borax frises with difficulty into a bead coloured 
permanently green, indicating the presence of chrome. — En.] 
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Chunefe, yellow manifm—latt. -^Franklin Furnace, Sussex, New Jersey. 
' Bei^sts the knife. In the forceps fiises readily into a shining black 
globule. No water. With borax dissolves slowly into a glass co- 
loured by iron ; when nitre is added, and agam heated, ti^e glass 

* becomes deep purple." ' ^ . . 

CMi]«iilte (Th. 281 ; Al. 161).^Froni Mount Monzoni in the Yalley 
of Fassa, in the TyroL Scarcely yields to the knife; streak white. 
In the forceps fiises rather slowly on the edge, with some ebullition, 
into a muddy green glass,'a very >fianall fragment fuses into a bead. 
Contains a little water. With bo!rax fuses 'slowly into a colourless 
glass, indicating a little irdti while "o^arm ; Inth biphosphate of soda 
fuses slowly into a clear glass, which bensotiies' opaline when cold, 
and leaves a skeleton of raHca undissolved. This specimen does not 
gelatinise when reduced to powder, atid moistened with nitric add. 
Thompson asserts it does. • ^ 

Ofbbslte ( Vide Almnlna, hydratod). 

'OtaMoldtc^ (Th. 382 ; AL IOO).--Akulliarafiiarksuk, Greenland. Yields 

>:^ readily to the knife ;' Streak white: In the forceps whitens ; and in 

a good blast fuses on the edge into a "(^hito^ i^^^l. With borax it 

' effervesces a little at first, and fuses' vei^ slowly into a colourless 

glassy indicating iron while it is warm. Bare. 

CHIbertlte (Th. 235).— Comwsdl. Yields ^k^y to the knife ; sectile. 
In the forceps fuses slowly on the edge mtb* a'^White enamel. Trace 
iof watet. With borax emits a few bubbles, and fiises slowly into a 
colourless glassy '^th acetftte of <3obalt, a de^p blue. 

Chailiiilie {Vide H^ydrnUte). (Th. 340; Al. 119)._Island Magee, 

' bounty Antrim. Yields rather easily to tM knue ; hardness 4*5 ; 

vtrtteak white. In the forceps partly falld to '^wder, then fiises 

' ' quietly but slowly into a white blebby glBiss, semi-transparent when 
intensely heated. Contains much water. With borax fuses readily, 
leaving a skeleton which dissolves slowly ; does not gelatinize with 
nitric acid. 

«iiM«ttte (Th. 279 ; Al. 202).-^Maiieit86k, Noii^h Greenland. Scarcely 
yields' to the knife. Lithe forcepis it is infiisible, but in a thin 
fragment blackens, and glazesaHttie in a good blast. Not magnetic 

* after roasting. With borax effervesces a litfid, and is scarcely solubla 

{CK«ttftlift6;— Fuses with extreme diffenilty, on ^e edge, turning black; 
'imd v^ih borax, dissolves very slowly, with slight effervescence at 

»i»-' first— ^Ed;] "' "" * ' * 
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(Th. 239 ; AL 73), — Angleur, near liege, France. Adheres 
to the tongue. Yields to the nail, and receives a polish from it ; 
brittle. In the forceps it becomes first brown, then white ; and is 
almost in^sible ; a thin edge glazes in a good blast. Contains much 
water. With borax it is nearly insoluble. Heated with nitrate of 
cobalt, it becomes blue on the edge. 
flburmotoiiae. — Strontian, Argyleshire. Yields rather easily to the knife. 
In the forceps, when roasted, it becomes white and opaque, and very 
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Inrittle, and fuses quietly into an opaline globule. Contains mueh 
water. With borax it breaks up, and dissolves very slowly into a 
colourless glass. 

Barmotome (Th. 349; Al. 116) — -Luganure, county Wicklow. It 
requires a stronger heat to fuse it than the specimens from, other lo- 
' caHties ; characters similar in other respects. 

Harmotome (Th. 349; Al. Il6). — ^North of Ireland. Hardness about 
= 4*0. In the forceps becomes white and opaque, and fiises quietly 
into a milky globule, slightly blebby, and not rendered more 1a»ns- 
parent in a strong heat. Contains much water. With borax dis- 

• solves very slowly into a colourless glass. 

Barmotome (Th. 349; Al. 116). — St. Andreasberg, Hartz Mountains. 
Yields to the knife with some difficulty. In the forceps becomes 
white, and fuses rather slowly into a white bead, rather opaque, 
and not blebby. Contains much water. With borax dissolves very 
slowly into a clear glass. 

[Many specimens of Haimotome, in the forceps, decrepitate and 
become opaque, afterwards glow brilliantly, and then fuse, indicat- 
ing soda by the flame. — ^Ed.] 

Baiisrne. — ^Vesuvius. Does not yield to the knife. In the forceps, in a 
good blast, fuses on the edge, with very slight effervescence, into a 

• colourless blebby glass. With borax effervesces and fuses in large 
quantity, into a colourless glass. 

Belvine (Th. 522.) — Saxony. Hardness - 6*0 ; streak white. In the 
forceps fuses with effervescence into an opaque yeUow globule. 
' With borax indicates manganese in the oxidating flame, l^o water. 
Hematite, fibrous brown {Vide Iron, hydrous OKide of). (Ph. 221). — 
' Glandore, CoimtyCork. Hardness= 5; streak bright yellowish-brown. 
In the forceps blackens and becomes magnetic^ and fuses on the 
edge. Contsuns water. 
Hematite, fibrous red (Ph. 218). — Eestonnal Mine, Lostwithiel, Corn- 
wall. Not attracted'by the magnet Yields with some dificulty to 
/ the knife. Hardness = 5*5 ; str^k dark red. In forceps decrepitates 
at first, and fiises 'into a grey magnetic scoria. It contains some 
water. 
Heolaadxte (Th. 346; AL 126) — Osteroe, Faroe lales. Hardness 
about- 3*5. In the forceps becomes white; infumesces much; curls 
up ; fuses into a white blebby bead. Contains much water. With 
borax it fuses rapidly into a colourless glass. The white rough 
grains are infusible alone, and very slowly soluble with borax. Ee- 
c ^ddeed to a fine powder, it does not gelatinize when moistened witii 
' nitric acid. 
Hisiiigerlte. — ^Bodenmais, Bavaria. Yields to the knife ; streak brown- 
' ish. In the forceps it fuses on the edge, and becomes magnetic. 
' ; Contains much water. With borax fiises speedily into a glass co- 
loured by iron. iNo trace of manganese. 
HonibleiMle:( Fm2^ AotinoUte; Amphibole ; Anthdphyllite ; il ■hostile ; 
\>Mouataii|Oork; Smaragdite; T^remolite).^— Norway. Yields to the 
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knife. In the forceps fuses readily, and with scarcely any effer- 
yescence/ into a black globule [or black scoriaceous mass — ^En.] No 
water. With borax emits a few bubbles, and dissolves slowly. 

BombleiMle, ferruginous (Th. 198 ; AL 145). — Hardness = 4*5 ; streak 
greenish. In the forceps intumesces and effervesces a good de^, and 
fuses very speedily into a black globule, feebly magnetic. No water. 
With borax dissolves speedily into a glass deeply coloured by iron. 
No manganese. 

S<3rdroUte ( Fuie Omeliiiite). (Th. 340; Al. 119).— North of Ireland. 
ELardness about = 4*0. In the forceps becomes white, and falls to 
powder ; if very slowly heated, it fuses into a blebby white globule. 
Contains much water. With borax effervesces a little at first, and 
fuses readily into a colourless glass, leaving a small residue, which 
is more slowly soluble. 

Hlyperstheiie (VideTyroxeiDo). (Th. 201 ; Al. 106). — ^Hardness about 
= 4*5. Superficial streak brown, deep streak greenish-grey. In the 
forceps a small portion ^es into a dark green bead ; a large* piece 
fuses only on the edge. Contains a trace of water. With borax 
faaes rather readily into a clear glass, coloured by iron. No man- 
ganese. It is rarely found crystallized. 
^jpemthene. — Hardness about = 5*0 ; streak white. In the forceps in 
the inner flame fuses on the edge, with some ebullition, into a dark 
glaze. No water. With borax fuses very slowly into a glass co- 
loured by iron. 



(Vide Sgeran ; Cyprine). (Th. 259 ; Al. 198).— Yields to the 
knife; streak white. Hardness about = 5*5. In the forceps it fuses 
readily, with intumescence and effervescence, into a brilliant dark- 
coloured globule, which in the outer flame becomes nearly transpa- 
rent ; and its opacity is restored in the reducing flame. With borax 
it effervesces a little, and ftises speedily into a glass coloured by iron. 

ZckMraae. — ^Norway. Eesists the knife. In the forceps intumesces 
and effervesces much, and fuses readily into a dark, olive-coloured 
brilliant globule ; not rendered more transparent by flaming. No 
water. With borax it breaks up, and fuses speedily into a clear 
glass, coloured by iron, which gives a trace of manganese on the 
addition of nitrate of potash. 

Xollie (Vide Dichroite; Fyrargyllite). 

XroB, arseniate of, — Cornwall. Yields very readily to the knife; streak 
nearly white. On charcoal it fuses readily, witii intumescence, into 

, a dark globule, attracted by the magnet ; it emits some smell of arsenic. 
Contains water. Dissolves readily with borax. 

Xron, oarbcMmte of ( Vide Bphmrondmte). — Cornwall. Yields easily to 
the knife ; streak white. Does not effervesce with cold acids. In 
the forceps, by a gentle heat, it assumes a shining black colour, and 
becomes magnetic; in the inner flame it fuses on the edge. No water. 
With borax it emits bubbles at first, and dissolves readily into a glass 
deeply coloured by iron. 
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ZroB, orystallised Oligiste (Th. 434.)— Isle of Elba. Yields with some 
difficulty to the knife. Hardness = 5*5 ; streak red. Feebly attracted 
by the magnet. In the forceps fuses with difficulty on the edge, 
[throwing out brilliant scintillations, if the experimenter understand 
the use of his blowpipe — ^En.], and becomes strongly magnetic. With 
borax it dissolves slowly into an olive-yellow glass. 

XronSarth, blue, (vubBeaqiiipliospliate of Irctay^-^-^Ccatrwalk^ Yields to 
the Jiail ; streak blue. It fuses readily into a metallic-looking glo- 
bule; magnetic 'n^hen weU .roasted. , Contakis nSatCili watev.^ l^lkr 
borax it &ses speedily into a glass coloured by dron^ i ttr jli 

ZroB, hydronm OKide of ( Vide BonaAite, teonm)i (^ 82O)t-t-Be0lK)i|Qal 
Mine, near Lostwitbiely Comw<all: Sfot' magnetic, brittle;. Iiiudiless 
= 5*0 ; streak yellowis^^brown. In the forceps fiisea^ on Ttke '£dge 
without difficulty, and in a strong heat' Bcintillate»;i it: becomes 
strongly magnetie. ^ Contains water..' -**it -.^^.^wr,:, ^.i i »ja troi ^^-^^a: 

Xron, magnetic oxide, f aaoicnlated ooliiiimar. — ^Bohemiai or Fxaneonia. 
Bcffore roasting, and in ^ good heat,fu8es inte^ a bl^ck magEetitWMftia. 
Contains water. It ia very reinarkable for its magnetic property, 

Xron, maMdve phosphate oC^-rN^ortb^Amezica^u i^troak bhiUt^'iln.the 
forceps it decrepitates ; but if slowly heafed^diidAes xeadily^iolo a 
black globule. This appears to be tl]^ Mullicite of Thoaucniy p*^4SSi^ 

Xron Ore, bog (Ph. 222). — ^North of ' Ireland. Hardnesis abootae^'S. 
Powder yellowish -brqwn. In the forceps blackens; .fiises readily on 
the edge, and becomes magnetic. Contains much water; u .ar, '• 

Xron Ore, lamellar specular. — ^Aruiahincha, county Cork. Not mag- 
netic. Yields to the knife. Powder dai^* red ; i:^rer^tl^ httO^m 
transmit a blue-red light, when viewed with « lens. - In the iforceps 
it fuses on the edge, and becomes magnetic. ; i -. ' ^ r ..i-i 

Xron, cxydiilated, (magnetic OKide).— Haytor Mine^ I)ai!tBiooD»>(De- 
vonshire. Brittle^ haidness = 6'5; powd^ bleokj Attiiacted by the 
magnet, but does not ^attract iron filings. In the< icfroej^i in « strong 
heat, it Aises on the edge, into a steel-grey 'mass, buta fflnall?iirag- 
ment forms a bead with great difficulty. With borax fiises rather 
readily into a glass deeply coloured by iroui : * . !. i 

Xron, phosphate of (HTIvianlte), (Th. 455).«^Dobsoha)Q, HlUigary. 
Yields very easily to the knife ; hardness « 1*5 ;. streak blue: In the 
forceps it fuses very readily into a greenkh4>laok iglobule^ ivitii a 
metallic lustre, which becomes magnetic when well roasted.. Con- 
tains much water. With/ botax it ^ses speedily^ into tf^lasa co- 
loured by iron. It eoixtains no m^lnganese. .-i* 

Xron Pyrites, magnetic (Ph. 213)«—^Sardness abomt^4'5^.^ Powder 
greyish-black. On charcoal it emits the smell of sulphurous acid, 
and fuses readily into a globule, briUiani> while; hot, gleyish^blaeb 
and rough when cold. It is attracted by the magnet^ both before 
and after roasting. ,..•....! 

Xron, radiated carbonate of. — Kannioak, Greenlandi ^ HafdttessBt4; 
streak white. Does not effervesce with cold' muriatic acid; dissolves 
with effervescence in warm acid. In the-foroepftit blackon^^ 9]id be- 
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cornea magnetic ; in a strong heat it fuses on the edge into a bla<^ 
glaze. Contains water. With borax effervesces, and dissolves rea- 
dily into a glass coloured by iron. "No trace of manganese. This 
mineral is generally supposed to be brown wavelHte, and is sold in 
London at a very lugh price. 
Iron, tttaniferous (Ph. 216). — ^Auvergne. Translucent on the edge. 
Hardness=5*0-5*5; streak greyish. Infusible. With borax slowly so- 
luble into a glass coloured by iron ; with salt of phosphorus, dissolves 
slowly into a glass coloured by ircflo: while warm ; reddish amethyst 
colour when cold. - . , - , . 

Iron, Tongstate of (Wolfk>am). (Ph. 236). — Zinnwald, Bohemia. Hard- 
. ness= 4*5; streak Teddish-brown. In the forceps it fuses rather 
' readily into a black scotiaceous bead not attracted by the magnet. 
No water. With borax, dissolves readily, in the outer fiame, into a 
^ glass, reddish-purple when cold; in the inner flame it is greenish 

while warm, and nearly colourless when cold. 
Uopyre (Th. 377 ; Al. 190).— From HuelBassett, Cornwall. Not so 
i bard as quartz ; powder greenish- white ; thin fragments are trans- 
•> ^cent, with an ctive colour. In the f6ro^[>s it is infrisible, but 
loses its colour and 'becomes greyish- white. Contains a good deal 
^ «■ of water. With borax dissolves very slowly into a glass, coloured by 
:>' iron while warm; with biphosphate of soda partially ^ses, aad- be- 
comes slightly opaline when cold, if saturated. 

[iJelletlie. — Saas Thai, Switzerland. Hardness=7; sp. gr*:^ 3*741. in 

the forceps turns black, and fuses, with dijficultjr, on the edge. No 

. water. With borax, fuses int6 a bead coloured with mu^h iron. 

: ' With microcosmic salt dissolves slowly, leaving no skeleto^. This 

. is a variety of Gamot. — ^El).] 

Johannite (sulphate of nranium). (Fh. 271). — Joachimsthal, Bohemia. 

. Sectile ; powder very pale green. In the forceps, at a low heat, it, 

becomes orange-coloured; is reduced in size. (probably owing to the 

. . vaporijsation of the Wat6r j, and is infusible. Contains much water. 

With borax it effervesces, and dissolves readily into a glass of a 

yellow, colour, not discharged on adding nitre. Dissolves readily in 

..,; nijtric acid, with effervescence ; at least, theyeUow pulverulent ooat- 

.., ing' behaves thus with nitric acid. Extremely rare. 

XarphoUte (Th. 325; AL 161).— Schlackenwald, Bohemia. Hardness 

^ about = 5*0 ; streak white. In the forceps becomes white, and faaeb 

'.rather readily, vrith ebullition, into a yellowish bead. Trace of 

j . pipisture. With borax, in outer flame, fuses rather readily, with 

sHght effervescence at first, into an amethyst-coloured glass. 

XArpholHe (Th. 325; Al. 161) Sehlackenwald, Bohemia .Hardness 

. about = 4 ; streak white. In the forceps the fibres diverge, andfiime' 
with slight intumescence and effervesceDceinto a pale brown scoria, 
which, in a good heat, forms a bead of the same colour. No water. 
With borax dissolves readily into a glass, coloured by manganese in 
the outer flame ; in the inner flame it becomes colourless. 
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Sillinite (Th. 330 ; Al. 102).-~Killiiie7 Qnanj, near Dublin. Yields 
easily to the knife ; streak white. In the forceps, at a low heat, it 
blackens, then intumesces a little, and fuses on the surface into a 
rough white enamel ; a minute splinter fiises into a shining white 
globule. Contains some water. With borax eifervesces atfirst, in- 
dicates some iron, and fuses very slowly into a colourless glass. 

[In the forceps intumesces, and melts into a glassy bead, more rea- 
dily than Spodumene ; flame indicates slight trace of Lithia^ and, 
in melting, the assay glows brilliantly. — En.] 

Kirwaaite (Th. 378). — Moume Mountains, county of Down. Yields 
easily to the knife ; streak nearly white. Eifervesces with muriatic 
acid, very briskly if reduced to powder. In the forceps it intumesces, 
and effervesces a little at flrst, and fuses readily into a shining black 
globule, very feebly magnetic. Contains a little water. With bo- 
rax it eifervesces a little at flrst, and fuses rather quickly into a glass 
deeply coloured by iron. No trace of manganese. 

Kyanite ( FV(^ Bucholzite ; Rlisetiute). 

Kyanite (Th. 241 ; Al. 108).— St Gothard. Yields easily to the knife 
on the broad plane of the prism, while the edge of the crystal resists 
the flle ; streak white. In the forceps it is infusible ; and when in- 
tensely heated, it loses its colour, and becomes white. Contains no 
water. With borax it is almost infusible. With nitrate of cobalt 
it becomes blue. * 

Kyanite (Th. 241 ; Al. 108). — Shetland Isles. Hardness about =4-0. 
In the forceps infusible. !N'o water. With borax s<5arcely soluble. 

lAbradorite (Th. 297 ; AL 139). — Gweebarra Eiver, Donegal. In the 
forceps fuses on the edge into a clear glass ; in a good heat a small 
fragment forms ahead. With borax it is" very slowly soluble. "No 
water. 

Xiaumonite (Th. 332; Al. 120). — Maggia, St. Gothard. Hardness about 
=4*0. In the forceps, at a low heat, it blackens for an instant, then 
fuses quietly but slowly into a rough blebby colourless glass, and 
scarcely forms a bead. Contains a good deal of water. With borax 
it is very slowly soluble. Does not gelatinize in nitric acid. 

lAzuUte (Vide Bluespar). (Th. 310; Al. 157).— Yorau, Styria. 
Yields to the knife ; streak pale blue. In the forceps loses its co- 
lour, and fuses on the edge into a white enameL With borax fuses 
into a glass coloured by iron. 

Xiead, aneniate of (Ph. 364). — Johanngeorgenstadt, Saxony. Hard- 
ness = 3*5 ; streak white. On charcoal it decrepitates a little ; fuses 
readily ; emits the smeU of arsenic, and nothing remains but globules 
of metallic lead. 

Xiead, arsenio-phospbate of (Ph. 362). — Cumberland. Hardness = 8*5 ; 
streak white. On charcoal it fuses quietly, with some ebullition, 
into a globule, which on cooling becomes white, and crystallizes into 
polygonal facets, emits a faint smell of arsenic, and yields some glo- 
bules of lead. 
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anenlo-pluMqiiliate of . — West Fell, Cumberland. Of a wax-yellow 
coloiir. Hardness = 3*0 ; streak yellow. On charcoal decrepitates ; 
but if slowly heated, it melts, and emits a faint smell of arsenic ; me- 
tallic globules of lead are formed, and enveloped in a glassy residue, 
which forms a globule with difficulty; it crystallizes on cooling. 
Eare. The dark-coloured crystalline globule, when fused wiQi 
borax, forms a colourless glass, which becomes green when cold : this 
is, probably, owing to a minute portion of chrome. 
Zaoad, faaoiciilated brown arseniate of. — Cornwall. Hardness s 3*5 ; 
streak white. On charcoal it ftises readily, and emits faint odour of 
arsenic, and nothing remains on the charcoal but grains of lead. 

ohromateof (Ph. 368 ; Th. 560).— BeresoiF Mine, Siberia. Hard- 
ness =2*5 ; streak and powder orange-yellow. On charcoal.it decre- 
pitates violently; reduced to powder, and moistened, it becomes black, 
and fuses readily into a black fluid mass ; deposits minute globules 
of lead round the assay, and leaves a black scoria, infusible, and not 
magnetic. With borax fuses into a deep green glass, opaque unless 
a very minute portion of the assay be used. 

molybdate of, oiTstalllsed (Th. 562). — Bleiberg, Carinthia. 
Hardness = 3*0 ; streak white. Decrepitates violently on charcoal ; 
it fuses, when reduced to powder and moistened, into a yellow mass, 
and globules of lead are formed. With salt of phosphorus a small 
portion of assay fuses readily into a glass of a fine green colour. 

Xiead, muriate of (Ph. 360 ; Th. 557) Churchill, in the Mendip Hills, 

Somersetshire. Hardness = 2*5; streak white. On charcoal it decre- 
pitates ; reduced to powder and moistened, it is speedily reduced to 
metallic lead on charcoal, and exhales white fiimes ; heated with 
biphosphate of soda, and peroxide of copper, the flame assumes a 
fine blue colour for an instant. Extremely rare. 
Xioad, phoqiliAto of (Ph. 362). — Luganure, county Wicklow. Hardness 
= 3*5 ; streak white. On charcoal fuses readily, with slight ebullition, 
into a globule, yellow while warm, pearly white and crystallized 
when cold ; with carbonate of soda it yields globules of lead. 

phoqiliAto of. — ^From Drigeth, West Fell, Cumberland. Soluble 
in warm nitric acid, without effervescence. Character same as 
last. 

preen phomihate of. — Luganure, county Wicklow. On charcoal it 
decrepitates ; but if slowly heated, it faaea with some ebullition into 
a globule, which crystallizes in large facets when cold ; but if the 
fusion is prolonged, it retains its globular form even when cold. 

brown phomihate of. — Przibram, Bohemia. Hardness - 3*5 ; 
streak white. On charcoal ^ses readily and quietly into a globule, 
which crystallizes in broad facets when cold ; at the moment it crys- 
tallizes, a gleam of light is emitted by the globule; it does not contain 
arsenic ; with carbonate of soda it gives globules of lead. 

brown' phomihate of. — ^Huelgoet, Lower Brittany. HardneBSs=d*0; 
streak white. On charcoal minute particles fly off with slight de- 
crepitation ; fuses readily into a bead, which is white and crystal- 
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lized on its surface when cold. 'No water. With borax effervesce 
a little, and dissolves rapidly into a glass, transparent and yellow 
while warm, colourless when cold» ^Becomes opaque by flaming. 
With carbonate of soda it is speedily reduced. . r f 

Xiead, Bolpliato-oarbonaie of (Ph. 358 ^ Th..567) — Lead Hills, Cum- 
berland. Hardness- 2*5. Does not effervesce in acid; it is partly 
dissolved. On charcoal does not decrepitate, and fiises readily into 
a brown mass, and yields globules of lead. / 

Xead, Bulpbaie of (Ph. 365 ; Th..559)..--^aris Mine, Isle bf Anglesea. 
Hardness = 3*0. On charcoal, in the outer flame, fuses quietly and 
readily into a globule, which is white when cold, and in the reducing 
flame it speedily yields globules of lead. ^ 

Xiead, Biilpliate of.-r-Luganure Mine, county- Wicklow. It decrepitates 
str<mgly when heated; in other respects it is similar to the last. 
Extremely rare in tiiis locality. 

Zioad, Bulphuret of. — Hero Shaft, Luganure, -county- Wicklo^r. Yields 
easily to the knife. On charcoal it fuses quietly, and becomes very 
fluid ; in the reducing flame it yields graios of lead, and deposits a 
yellow powder on the charcoal ; does not emit smell of sulphur while 

, ' fusing. .A r 

Xiead, TungBiate of (Ph. d70).-^Zinnwald, Bohemia. Hardness = 3*0 ; 

' slreak white. On charcoal it Aises readily into a dark-coloured glo- 
bule. . No water. With borax dissolves readily into a gla^, Which 
. becomes, opaque and white when cdd, if a large portion iff the'an&ay 
be.nsed. 

jCiQiid^ Tfou^te of^Ph.'.370 ; Th. 573).-x<Wanlock Head, Lead Hills, 
Cumbenand» The crystals are aggregated in small globules. Hard- 
ness = 3*0 ; streak white. On charcoal it ^es*readily, with ebullition, 
and is partly reduced to. metallic globules, and^a black scoriaceous 
mass remains./ No water.. With borax it dissolves readily, and 
on>cooliqg becomes opaque ; and.blue.(by reflected light only), if the 
. proportion of the assay be large; but if a small portion be ui^, the 
bead is emerald greeni / . • ». - 

X^aad, TaBadiate. of, oompaeft TnaTninfllated>^--Wanlock "ltekd,''Lead 
l^s^ Gumbel^dand. Hardness «= S'5-4*0. Itspyrognostic chajfacters 
are the same as the last. 

X«aliiiiitite (Th. d3&).— -Glenarm, county Antrinw Yields to the knife; 

. i hardness aboui=4'0i. ' In thefbreepS'fiisesquie^yinto ablebby co- 
lourless bead. Contain^ water. With bcsttx it fiises rather slowly 
into a colourless glass.* Gelatinizes feebly in nitric acid. 

Xiepldokrokite. — ^Pfortzheim, Baden. Yields easily to the knife; streak 
yellowish-brown. In the forceps fuses into a grey metallic-looking 
magnetic globule. With borax it Aises speedily into a glass deeply 
coloured by iron. Contains water. Nitre does not indicate manganese. 

Xiq^idoUte (Th. 361 ; Al. 93).— Eozena, Moravia. Yields easily to the 
knife ; streak white. In the forceps fuses very readily, witii intu- 
mescence and effervescence, into a white vesicular globule, which 
becomes transparent and colourless, if heated intensely for a short 
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tima With borax, it fases speedily with eiFervescence, and in lai^e 
quantity, into a colourless glass. [The borax bead, held in the oxy- 
dating flame, acquires an amethystine colour, indicating the presence 
of manganese — Ed.] I could not detect boracio acid by the blow- 
pipe with Dr. Turner's flux of bisulphate of potash, and fluate of 
lime. WhUe fusing, it tinges the flame behind the assay carmine- 
red, particularly if the jet be passed near the assay and does not en- 
velope it ; if the assay be fused with powdered fluor spar, the red 
colour is readily perceived. Heated with sulphuric acid on platina 
foil, and a piece of glass placed over it, it gives a trace of fluoric 
acid. 

Xieuoite (Th. 286; Al. 112) ^Yields to the knife. In the forceps 

emits a brilliant light, and in good blast ^es on the edge into a 
dear glass. With borax dissolves very slowly into a clear glass. 

Ztevsriie (Th. 335 ; Al. 118). — ^Benevenagh, county Deny, Yields to the 
knife. In the forceps becomes white, intumesces much, and fuses into a 
white blebby globule. Contains much water. With borax dissolves 
speedily into a transparent glass, with slight eflervescence. Does 
not gelatinize with nitric acid. 

zaavrite (Th. 148 ; Al. 230).~Eio la Marina, Island of Elba. Hard- 
ness about = 5*5 ; powder blackish-green. !N'ot magnetic before 
roasting. In the forceps it becomes magnetic when gently heated, 
and fuses readily, with slight effervescence, into a black magnetic 
bead. With borax effervesces for an instant and fuses rather slowly 
into a transparent glass deeply coloured by iron. Does not contain 
manganese. 

Lime, blMflqiiUiydrous anenlate of, (Pharmaoollte) (Th. 135; Al. 
21). — ^Princess Sophia Mine, near Wittichen, Baden. On charcoal 
it gives out a faint arsenical odour. In the forceps it fuses readily, 
with some effervescence and intumescence, into a bluish globule, 
opaque. Contains much water. With borax fuses readily into a 
pale cobalt-blue glass. 

Lime, pboapliate of (Yide Apatite). — ^Arendal. Hardness about = 
4'5 ; streak vhite. In the forceps flises slowly on the edge into a white 
glaze. No water. With borax it dissolves very slowly, and becomes 
opaque by flaming ; it is entirely soluble in biphosphate of soda. 

Lime, Tangstate of (Ph. 182). — Bohemia. Hardness = 4*0 ; streak 
white. In the forceps it becomes white, then grey, and fuses on the 
edge, with difficulty, into a dark grey glaze. No water. With borax 
dissolves, rather readily in the inner flame, into a glass bluish-grey 
when cold, and it becomes white by flamiifg. 

Tangstate of, amorphous. — Schoenfleld, Bohemia. Hardness == 
4*0. Decrepitates a little ; acts with fluxes like the preceding, ex- 
cept that it does not become grey in the reducing flame. 
Jbomarge (Th.'374). — Adheres to the tongue. Yields to the nail, 
and receives a poli^ from it. In the forceps whitens, and is infusible. 
Contains much water. Nearly inftisible with borax. With cobalt 
becomes blue. 

o 
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ifagnMl*, oarboMM Of (Th. 167; Al. 39).— Bown Hill, Berry. 
Hardness nearly «> 6*0. With muriatic acid it efferreeces briskly. 
In the forceps is infUsible. No water. With boras it effexresces 
much, and dissolves readily and in large quantity into a glass, wiiich 
becomes opaque by flaming, if it be saturated. . 

aiagttosia, (MrbMiMo of (Th. 157; Al. 39). — Hoboken, New Jersey. 
Hardness « 4*6. Doe? not effervesce, unless rediticed to powder. Infu- 
sible* No water. With borieuc effervesces briskly, and dissolves rapidly. 

Magneaiit, hydmM of (Th. 156 ; Al. 95).^Swinane68-Unst, one of 
the Shetland Isles. Soft, yields to the naiL Is entirely soluble in 
nitric acid, without effervescence. In the forceps it becomes white 
and opaque, but retains its pearly lustre, and is infusible. Wben 
roasted, it tinges turmeric paper brown. With acetate of oobalt 
becomes pale pink. Contains water. With borax fuses readily into 
a clear glass, which, if saturated, is opaque when cold. 

MtngDiMn^ l^ydroMMtfboiitti# of (Th. 159). — Hoboken, New Jersey. 
Structure fibroue, radiated, soft. Effervesoes briskly with muriatic 
acid. In the ^Mrcepd the AhfeB diverge and curl up much, but it is 
infosible. Contains a good deal of water. With borax dissolves 
readily, with slight effervescence. 

HUBiraiMM, MfeiHoate of (Th. 516).--TJral Mountains, Siberia. Hard- 
ness ^ 5*7; streak white. In the forceps it fuses readily, with slight 
effBrvese^ce, on the edge, into a brown glass, and forms a bead with 
difficulty. No water. With borax it emits some bubbles, and Aises 
slowly into a glass of an amethyst colour in the oxydating flame. 

Manyawese, black oxide of. — Harz. Hardness = 4*0 ; powder l^ack. 
Contains a good i»6l of water, I>e<»<(^tates a littie when heated, 
and is infusiUe. 

JliaiigaAMO, lotttfovdar oarlMmaio of>-«^hBeeb^, Saxony, Hardness 
•a 3*5. ' When scraped, it effervesces brii^y witili acid. In the for- 
ceps it decrepitates violently; reduced to powder, and moistened, it 
blackens, and is infusible. No water. Witih borax it effervesces 
briekly, und dissolres readily into a glass o^ a dee^ leddah e<^ow. 

MfcugtiiwatiOi hydMMI oidxle of.«-^a»dore, county 0<Mrk. Haxdness 
s 5*5^6*0. Powder Inrownish-blaick. In the forceps glaeea osa the 
edge, and is feebly attracted by the mc^net. CSontains a large por- 

; lion of water. 

Mam^^taaiemef mamillaMI oxide of. — Bestormal Mi&e, Loirtwithidl, Corn- 
Wall. Hardness tc 4*0. Powder black. In^sibie. Contains eome water. 

KiaaigtiMme, yteaiilMMto of, ottd Xrott (Th, 47^). — ^Near Limogee, Fnmce. 
Hardness = 5*0 ; streak greyish- white. In the fcmseps it decrepi- 
tates; but if gradually heated, it ftises readily, with i^ht intuaMB- 
cencie, into a Uaick bead, attracted by the magnet. A trace of 
water. With bcKrax it dissolves readily. In t^ outer iame it in- 
dicates miaziganese, and in the redudng flcmie iron. 

MMgi*oii^ ^eo^ttlaOloaao of (Th. 514). Franklin, New Jersey, North 
Ameriea. Cdouriaearly black. Hardnesses 5*6^ stnsal[ daiit Ted. In 
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tba forceps glazes ou the edge, but does not fuse; it is attiiaoted' 
by the magnet after roasting. No water. Dissolves in borax ; 
and it is difficult to exhibit the colour of the manganese in the outer 
flame. 

MMigifMMiit, alaty ^adUto of,-*--Bouryy county Cork. Hardness ^^ 4*0. 
Powder black. Fuses on the edge into a black glass. Contains some 
water. 

IfMigpmw^i mAvharmt of-^^Nagyag, Transylvaiua, Colour dark brown. 
Hardness = 4*0 ; streak greenish. EfBervesces with muriatic acid, and 
gives out a smell of sulphuretted hydrogen. On charcoal it faam^ 
.. quietly, but slowly, into a black scoriaceous bead, not attracted by 
tiie magnet "No water. With borax it is very slowly soluble, and 
the amethyst colour does not appear until the assay is entirely dis- 
solved. 

The grey ^or^wn.— Hardness « 2*6 ; streak grey. In the £oroeps i$ 
becomes black, and glazes on the edge, but does not fuse. ]i)ffer- 
vesces with muriatic acid, and emits a smell of sulphuretted hydro- 
gen. With borax it dissolves very slowly, and the 0u>ment the 
assay is entirely dissolved, the ame^yst colour is developed. 

There appear to be two distinct combinations of sulphur and man- 
ganese in this specimen. Compare the analyses of Yauquelin, and 
Arfvedson in AUan's Manual of Mineralogy, page 279. 

Maaganite, ersrvtalUiocI (Th. 502).*-rFrQm Labn, on the Bbine* Hard- 
ness « 3*5. Powder greyish-black; infusible. Contains a little 
water. Wit^ borax gives an amethyst coloured glass. 

Mangaaite, prismatio.*— Hardness = 4*0 ; powder brown. Decrepitates ; 
infusible. Contains some, water. 

llaniiatita (mayhnre* of Ziao and Zron) (Th. ^48). Hardness == 4*5 ; 
streak pale yellowish-brown. In the forceps it does not decrepitate ; 
it is more fdsible than the common brown blende ; it scarcely forma 
a bead, which is feebly attracted by the magnet. Ko wat(^ Wil^ 
b<»«x dissolves slowly into a glass, transparent while hot ; muddy, 
opaque, and dark-coloured when cold. 

Melonite (Th. 271 ; AL 139). — Monte Somma, Vesuvius. Effe^viNices 
with muriatic acid. In the forceps intumesces and effervesces to a 
great degree, and fuses slowly into a blebby odourless glass. With 
borax ^es rather slowly, with (xmtinuede^^T^eaG&mo* This specimen 
does not gelatinize with nitric acid. The effervesoence is caused by 
a superficial coating of carbonate of lime on the crystals. . The t)»ns- 
. parent part of the crystals does not effervesce. Yields with diffipulty 
to the knife. 

MellUlte (Th. 207 ; All. 207).— C^h) de Bove, near Home. Yields to 
the knife ; hardness about » 4*5 ; streak wlute» In the forceps fiisei- 
readily into a transparent green glass bead. No water. Wit# borax 
it dissolves slowly into a glass -coloured by iron* .. 

Menilite. — Menilmontant, near Paris. Hardness about = 7*0. Jn the 
fcNrceps invisible, but becomes white and opaque. Contains water. 
With borax foses slowly into a colourless glass. 
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u — ^Yields easily to the knife ; scratched by fluor spar. In the 
forceps fuses readily, with some intumescence and effervescencei into 
a bead, transparent while ]}ot, but white and opaque when cold. 
Contains much water. Wi^ borax effervesces a little at first, and 
fuses slowly into a glass, colourless and transparent; with nitrate of 
cobalt, it fuses into a blue glass. Eeduced to powder, and moistened 
with nitric acid, it gelatinizes slightly. It is yery tough. 

(Al. 128). — Faroe Isles. Hardness about = 3*5. Its pyrognostic< 
characters correspond exactly with those of Mesolite. 

(Al. 128.) — Portrush, North of Ireland. Hardness about = 4*0. 
In the forceps becomes white; exfoliates a little; intumesces and 
fuses rather slowly into a white blebby bead. Contains much water. 
With borax it dissolves readily. When reduced to powder, and 
moistened with nitric acid, it gelatinizes. 

MeaoUte (Th. 317 ; Al. 122).— Yields with some dificulty to the knife. 
In the forceps it becomes opaque, exfoliates, intumesces, and faaeB 
into a white blebby globule, which becomes more transparent in a 
stronger heat. Contains much water. With borax it effervesces a 
little at first, and then fuses readily into a transparent colourless 
glass, leaving a skeleton which is more slowly soluble. When pow- 
dered, it gelatinizes with nitric acid. This is the Skolezitc of Mr. 
Allan. 

[BCioa, BCargarodite. — Three-rock Mountain, county Dublin. Fusible 
on the edge with great difficulty. Contains water. With borax 
dissolves readily. Leaves a skeleton of silica in microcosmic salt, * 
in which, however, it easily dissolves. — Ed.] 

Molybdana, sulphnret of (Th. 88). — Cumberland. Yields to the nail. 
In the forceps it is infusible, and does not undergo any change with 
borax. 

MuMlte (Ft^e Pyroxene). (Th. 187; Al. 144).-— Mussa, Piedmont. 
Hardness = 5-0. In the forceps, in the outer fiame, fuses quietly into 
a clear glass; in the inner fiame intumesces and effervesces. A 
piece the size of a pin's head fuses only on the edge. With borax fuses 
very slowly. Contains no water. 

.Naorite (Th. 244) Fair Mountain, Glendalough, county Wicklow. 

Yields easily to the knife ; streak white. In the forceps fiises on the 
edge with difficulty, into a white enamel. Gives a trace of water. 
With borax it effervesces at first, and fuses slowly into a transparent 
glasg, coloured by iron while warm. With biphosphate of soda partly 
fuses into a glass, which is slightly opaline when cold, if saturated, 
and leaves a large residue of sHex. 

Napoleonite (Th. 291 ). Corsica. Yields with difficulty to the knife; 
powder white. In the forceps becomes white, and fuses on the edge 
into a blebby glass. Does not contain water. Almost insoluble with 
borax. 

NatroUte (Th. 3il5 ; Al. 121)— I^orth of Ireland. Yields to the knife ; 
hardness about = 5. In the forceps, at a low heat, it becomes opaque, 
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and fuses readily and quietly into a clear colourless globule ; in a 
stronger heat it blisters on the surface. Contains water. With borax 
it fuses rather readily into a colourless glass. Eeduced to powder, 
and moistened with nitric acid, it gelatinizes. 

lf«*roUte, oryvtalllioci (Th. 315; Al. 121).~Kohentwiel, Suabia. 
Yields to the knife; hardness about = 5*0. The crystals fuse rea- 
dily into a transparent colourless globule. The brown fibrous por- 
tion, when gently heated in the forceps, becomes red, and fuses rea- 
dily into a blebby colourless bead, which becomes transparent in a 
good blast. Contains water. With borax fiises slowly into a colour- 
less glass. Gelatinizes with nitric acid. 

Needle Ore of Btamnth (Ph. 278 ; Th. 596) ^Beresoff, Siberia. Yields 

readily to the knife ; powder lead- grey. On charcoal fuses readily ; 
emits some sulphurous fumes ; is partly volatilized ; deposits minute 
globules of lead around th^ assay ; and after intense roasting a globule 
of pure copper remains. Extremely rare. 

NenuOite (Th. 166; Al. 314). — ^From Hoboken, New Jersey. Does not 
effervesce in nitric acid, and is not entirely soluble in it. Infusible, 
but becomes pale brown. Contains water. Dissolves readily in borax 
into a glass slightly coloured by iron. 

Hephelme, primitive ( Fu2e SlaBoUte). (Th. 256; Al. 132). Yesuvius. 
Fuses into a colourless and transparent bead slowly in the forceps. 
Yery slowly soluble in borax. 

Nickel, oepper-odoured. — Hardness = 5 *5 ; brittle. On charcoal it soon 
gives arsenical fumes, and fuses rather slowly into a black bead, 
which is not magnetic. With borax the globide* dissolves readily, 
and forms a blue glass. It alloys with the platina. 

Nickel Ochre (Th. 528, and 524). — Cornwall. When heated on char- 
coal, becomes yellow; and, after long continued roasting, it ^ises into 
a black scoria, which soon forms a globule, highly magnetic. 

Nickel, maphnret of (Th. 524) ^Merthyr Tydvil, South Wales. On 

charcoal it fuses readily into a black globule, strongly attracted by 
the magnet. The fused globule dissolves readily in borax, and gives 
an amethyst-coloured glass ; in a stronger heat the glass is violet- 
blue by transmitted light, arid olive-green by reflected light. 

NnitaUte ( Vide Scapolite). (Th. 382 ; Al. 142).— Boston, Massachus- 
sets. North America. Yields to the knife with difficulty ; streak 
white. In the forceps intumesces and effervesces much, and fuses 
slowly into a blebby colourless glass. Trace of moisture. With 
borax fuses rather quickly, with prolonged effervescence, into a 
transparent glass, faintly coloured by iron. 

OiMridUui (Th. 393 ; Al. 188).— Tokay, Hungary. Translucent on 
the edge. Eesists the knife ; hardness about = 6*5 ; powder greyish- 
white. In the forceps it becomes colourless, and fiises with diffi- 
culty on the edge into a slightly blebby, transparent, and colourless 
glass. Contains no water. With borax dissolves very slowly into 
a transparent colourless glass. 
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OlMae (Th. 163 ; AL 192) Qtahette. Beiists the knife. Jn the for- 
ceps infasihle. No wat^. Witii borax soon indioatea iron, but fuses 
Tery slowly. 

[Olliriiie. — Yesuvius. In the forces fuses readily, with effervescence, 
into a black scoria. Ko water. With borax diaaolYes easily into a< 
transparent bead, coloured by much iron. With microcosmic salt, 
. dissolves readily, with continued effervescence, leaving a siliceous 
skeleton.— En.] 

OrpiiiiflB* ( Vide Anwnio, jaUow m]phiir«ft of )• 

Paranthine ( Vide SoapoUte). (Th. 271 ; Al. 139).— Hardness = 4*5- 
6*0. In the forceps effervesces and intumesces, and fuses readily- 
into a colourless blebby globule. No water. With borax dissolves 
readily, with prolonged effiervescence, into a dear glass, slightly 
coloured by iron while warm. 

Pearl spar. — KiUiney Quarry, Dublin. ^Scratches calc spar. Effer- 
vesces feebly with nitric acid. In the forceps decrepitates slightly,- 
becomes black, and ^ises on the edge into a black glaze, not mag- 
netic. No water. With borax effervesces much, and disisolves rea- 
dily. Contains iron. 

Faarl 4par.-.-.Ejiockmahon, county Waterford. Scratches calc spar. 
Effervesces with muriatic acid when scraped. In the forceps decre- 
pitates violently ; infasible ; effervesces strongly with borax. 

FoarlBtone (Th. 390; AL 188).— -Bochnitz, Hungary. Hardness <= 50;. 
brittle. In the forceps intumesces much, Buddenly, and fuses very 
slowly into a rough, blebby, colourless glass. No water> or only a 
trace. With borax emits a few bubbles, and &ses rath^ readily 
into a dear glass. 

Pldl^pirito (Th. 351 : Al. 117).— Island Magee, North of Ireland. In 
the forceps becomes white and opaque, faJUs partly to pieces, and 
fdses rather slowl;^ into a transparent rough bead. Contains much 
water. With borax it becomes transparent, and fuses dowly into a 
colourless glass. 

Ffanellts. — From Silesia. Hardness ^^ 20 ; streak white. In the forceps 
decrepitates at ffrst, blackens, and ^ses on the edge into a groy glass; 
it does not form a bead. Contains much water.. With borax, in the 
outer flame, it dissolves dowly, and the glass is of a pale amethyst 
colour when cooling, but is nearly colourless when cold. 

PlioihBtoBe (Th. 392).---Johanngeorgenstadt, Saxony. Yields to the 
knife ; streak white ; hardness about = 5*5. In the forceps becomes 
white, and fuses on the edge into a blebby odourless glasei Contains 
a good ded of water. Witiii borax it effervesces a litde at first, and 
ffues rather dowly into a colouileiss glass. 

ViUhaibomm {Th. 392).— ^Saxony. EesistB the knife; hardness about 
s 6'5. In the forceps fiisesreadily into a brilliant da^rk greengbbule. 
No water. Wit^ borax it effervesces a little at firat, ai^ fuses 
slowlj^tnio a dear glass coloured by iron. 
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dftiy (Th. 392).— Newry. Yields with diffioultj to the 
knifb; streak white. In the /orceps becomes white, and iiises on 
the edge into a blebby colourless glass. Contains some water. With 
borax l^lBes slowly, with slight effervescence, into a colourless glass. 
.^^SLard as quartz. Translucent on the edge. In the forceps 
beoomei White, but is infusible. Contains a good deal of water. 
With borax, a small fn^ment dissolves slowly ; with carbonate of 
soda effervesces briskly, and dissolves speedily. 

(Blaek dpIiieZ). (Th. 213 ; Al. 165).— Amity, New York, 
North America. Scratches quartz; brittle. In^ible alone. No 
water. With borax fuses with great difficulty. 

Miamiigiilte (Ph. 261). — ^Friedrichsvam, Norway. Hardness *= 5*5; 
streak pale brown. In the forceps infusible. With borax effer- 
yesces, and fbses rather easily into a glass coloured by iron. 

Weliiilte(Ft(f«lSdelite). (Th. 274; Al. 110).— Resists the knife; hard- 
ness about = 6*0. In the forceps whitens ; the fibres diverge ; it in- 
tomesces and effervesces much, and fuses readily into a pale green 
transparent globule, slightly blebby. No trace of water. With borax 
effervesces much at first, and fuses readily into a transparent glass 
coloured by iron while warm. Does not gelatinize with nitric acid. 

ThnHuOU (Th.274; AI. 110) Scotland. Eesists the knife. In the 

forceps it becomes white; intumesces and effervesces much, and 
ftises into a colourless blebby globule. No water. With borax it 
f\iises, with effervescence, very quickly into a colourless glass, and 
dissolves in very large quantity. [In microcosmic salt, dissolves 
more slowly than in borax, with effervescence, into a colourless 
bead, leaving a siliceous skeleton. — Ed.] 

grffcwnelmie. — Glenmalure Mine, county Wicklow. Hardness = 6*0. 
Decrepitates when heated ; infusible. 

MHomelaiie, botry<4dal (Th. 508) Siegen, on the Bhine. Hardness 

- 6*0 ; powder nearly black. Infusible ; not attracted by the mag- 
net after roasting. Contains a little water. 

^renlte {Vide Topas). (Th. 254 ; Al. 174).— Altenberg, in Saxony. 
Brittle; scratches quartz feebly. In the forceps it decrepitates a little, 
becomes white and opaque, and is infusible. Contains no water. 
With borax it fuses slowly into a colourless g^ass. 

yyrM T gyl liie ( Vide XoUte). (Th. 238 ; Al. 318).— Helsmgfors, in Fin- 
land. Hardness about = 3*25 ; yields easily to the kmfe ; streak 
white. Small fragments are translucent on the edge. In the forceps 
cracks a little, becomes white ; in a good blast it glazes on the edge. 
Heated with nitrate of cobalt, it becomes pale blue. Contains a con- 
siderable portion of water. With borax dissolves very slowly into e 
transparent glass, feebly coloured by iron while warm. Very rare. 
oodkeoomb (Fh. 212) — ^Derbyshire. Yields with difficulty to 
the knifie; hardness about = 6; streak greyish-black. On charcoal 
it blackens; emits pungent fumes, and fuses readily into a globule, 
routgh and magnetic when cold. 



48 THE BLOWPIPE 

PproliiBlte, aoionlar. — Schurde, Thuringia. Hardness = 2*5 ; powder 
greyish-black. Invisible. A trace of water. 

Fyroliudte, radiated. — Soft; soils paper like Plumbago ; powder nearly 
black. Infusible. Does not contain water. With borax it dissolves 
readily, and tinges it of a deep amethyst colour. 

Fyrolnsite, oomiMot mamillated. — Harchiess = 2*5 ; powder black. In- 
fusible. No water. With borax as before. 

Pyrope ( Fide Oamet). 

PyropbyaaUte ( Vide Topas). (Th. 253; AL 1^4).— Finbo, near Fahlun, 
Sweden. Yields to the Imife ; streak white. In the forceps becomes 
white ; and, in a good heat, fuses or rather glazes on the edge. Con- 
tains a little water. With borax effervesces a little at first and fiises 
very slowly ; with acetate of cobalt, becomes blue. 

Psrroxene {Vide Aagite; Broniite; Coooolite; Byperathene; Mua- 
idte; SaUite). — Fuses readily on the surface with very slight effer- 
vescence ; but forms a bead with difficulty. With borax soon indi- 
cates iron, and dissolves very slowly. The black grains from the 
under side fuse readily, with effervescence and intumescence, and 
thereby prove that the other portion has been partially fused. 

Realgar ( Vide Araenio, red aulphnret of). 

BhsBtislte {Vide Kyaaite). (Th. 241 ; Al. 108) Tyrol. Yields easily 

to the knife. In the forceps becomes white ; is infusible ; and, with 
nitrate of cobalt, becomes blue. Almost insoluble with borax. No 
water. 

XUiodonite ( Vide AUagite ; Buatamite). 

Rhomb Spar. — ComwalL Scratches calc spar. Effervesces feebly 
with nitric acid when scraped ; decrepitates violently ; when heated 
slowly, it blackens ; is infusible, and does not become magnetic. With 
borax it effervesces briskly, and dissolves readily. 

Rntile ( Vide Anataae ; Brooldte ; Tlianiwin, golden-haired). (Fh. 

254) Killin, Argyleshire. Hardness « 5*5 ; streak nearly white; 

brittle. In the forceps inftisible; with borax it dissolves very 
slowly into a glass of a pale amethyst colour when cold ; with a 
larger proportion of -the assay it is almost black and opaque by re- 
flected light, and dark amethyst colour by transmitted light ; in the 
outer flame the colour is discharged ; not made opaque by flaming. 
With salt of phosphorus it dissolves with the greatest difficulty, re- 
quiring a very prolonged and intense heat ; the glass is yellow while 
warm, amethyst colour when cold; — ^the colour is not discharged by 
the outer flame. 

Ratile (Ph. 254). — ^Brocca Mountain, Luganure Mines, county Wick- 
low. Hardness 5*0-5*5 ; streak yello^nsh- white. A thin fragment 
is translucent on the edge ; transmits a red colour. In the forceps 
it is infusible ; in an intense heat glazes a little on its sur&ce. No 
water. With borax very slowly soluble ; the glass is colourless while 
warm ; pal6 amethyst colour while cold; not made opaque by flam- 
ing ; in the outer flame the colour is discharged, and it remains co- 
lourless on cooling. 



k. 



CHARAOTEBS OF HIKEBALS. 49 

MUi^ {ViOe PyroTOiie). (Th. 187; Al. 143).-.Tiree Id^d, Scot- 
kmdf Hardneeg = 50; atre^ wMt©, In the foroeps, in the outer 
flame, it ^es on the edge i^to a green glass, sligjitly blebby ; in a 
strong heat it boils a good deal, and a small firagiqti^t farms a clear 
green bead with difficulty. j)oes not contain any water. With 
borax emits a few bubbles; colours the glass faintly with iron ; and 
is very slowly soluble. 

aappliiriiie (Th. 218 ; Al. 207).-^Greenland, Spratc^eB qu^rt^ feeb^f. 
In ihe forceps it is not altered in any respect; said a fragment is 
infusible in borax. 

Sanasiiiite (Th. 391). — Geneva. Very hard; almost resists the file. In 
the forceps it intumesces a^d eff^rYesces a little, and fos^ rath^ 
readily into a glass slightly blebby. "No water. Witti bcarax cffer- 
yesces a little, and fiises rathei* speedily into a glass coloured by 
iron. 

«0ll9<4li6 ( Vide HuiiaUto; PaMmtbiiie; WoraaHt^). (Th. 271 ; Al. 
139).^ — ^Hardness about = 5*5. In the fprcepcf intumesces and eifer- 
vesces much, and fuses readily into a oolouriess blebby glass. With 
borfuc fuses readily, with cemtinued effervespence, into a clear glass. 

SoapoUte (Th. 271 ; Al. 139).-^Probably from Arendal. Be^ts the 
knife. Li the forceps becomes white and opaque ; it intumesces and 
effervesces, and fiises readily into a blebby tr^^islucent globule; 
[soda flame — ^En/j Trace of moisture. With borax it ^ises ^readily, 
with eontinued ef^rvescence, until the assay is entirely dissolved into 
a eolpurless transparent glass ; with nitrate of cobalt gives a blue 
glass. [With microcosmic salt dissolves readily, with continued ief- 
fervescenqe, leaving a skeleton. — ^Ed,] 

[< to<ip»li t e, ved. — County Doneg^. Fuses, with some difficulty, into 
a white op^qu6 glass; no soda. With borax, dissolveB very slowly, 
without any effiBrvesc^ice ; i^o iron. — ^En.l 

t M^mmm ' W M (JPh. 31 9). — JSsLgjSig, Transylvania. BiittLe. On diarcoal 
^ises quietly and readily into a dark globule ; and, aft^ long roasting, 
yi^ds a grain of pials-colpuied copper ; wh^i heated on di^rcoal it 
deposits a white powder, wbich is pale yellow while warm. (jU this 

(Th. U9; Al. 19>— l^ear Bonm^hon, county of ^^ufcerford. 
Yjdds to tbe naiL Ii^ the forceps becpmeB white^ and fiiebes readily 
into a white enameL Contains much water. A a^nal) piece, with 
nearly an equial p<»1iQn of powdered fluor spar, on charcoal ^osef into 
a bead, transparent while wfurm, opaque when gcI^' 

VwplloM^aT (Th. 119; Al- 19).— IS^eai 1^^. Jn the forceps 
exfoliates, becomes white, c^id fu9es rather sjbi^lyinto a white ena- 
m^L Contains much water. Wiiti borax faaeB ^re^adily ^t^ ^^ear 

[Beipautliio. — County Gkdway^ In the loDcejps fiiaes oa tk^ edgQ, with 
great diffiiculty. Contain? water (8^ p. c). With borax, fhsea 
plowly int^ a transpiM^t bead coloured by iron. With micrpcofmio 
salt, dissolves sIo^Ay, with effervescence, leavi?^ i^ . q]totet9>a»i-"fj^»} 
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flShrer, arsenieal aniiiiMml aL — HardnesB = 3'0; streak daik grey; firesh 
fracture steelgrey, and finegrained. On charcoal emits copious white 
' fdines, with some smell of arsenic at first, and leaves a bead on the 
' charcoal, which, after long roasting, becomes malleable. 

, wlalUMtfilft mOgharet of (Th. 641).— 8ombrerete,Me!xica Sectile; 
cnt sar£u3e shining. On charcoal it fdses tctj readily, and leaves a 
large bead of silver. 

Ore, davk red (Th. 648). — ^Abendroth Mine, Andreasberg, in 
the Hartz. Yields easQy to the knife ; streak dark red. On char- 
coal it decrepitates violently; bat when powdered, and moistened, it 
is speedily reduced. 
MShnr Ore, daifcred, Biaarire, — Hardness abont = 3'0; streak dark red ; 
brittle. On charcoal decrepitates, and fdses very readily into a black 
shining globule, which is soon reduced to.a globule of pure ralver ; it 
deposits a yeUowish powder at some distance from the assay. 
Snuuragdite ( Vide HomUende). — ^Hardness near 6-0 ; scarcely yields 
to the knife ; powder white. In the forceps fuses, with very slight 
effervescence, into a green slightly blebby bead, which becomes pale • 
blufe in a strong heat. No water. With borax dissolves very slowly 
into a glass slightly coloured by iron. 

(Th. 257; AL 113; Ph. 127, Jameson,* vol. iL p;52).— Kang- 
ardluarsnk Fiord, West Greenland. Hardness nearly equal to Fel- 
spar; yidlds to the knife ; streak white. In the forceps fusee with 
edTervescenoe into a colourless blebby glass on the edge, which, in a 
prolonged blast, is converted into a white infusible scoria, probably 
owing to t^e escape of the soda. Contains a little water. With borax 
it fdses quickly at first, and leaves a porous skeleton, which dissolves 
slowly into a colourless glass. Beduced to powder, and moistened 
with nitric acid, it gelatinizes ; dissolved in warm dilute nitric acid, 
it gives awhite eurdy precipitate with nitrate of silver, which blackens 
after exposure to light. While fusing, it ihakes a slight crepitating 
noise; veiy lik& carbonate of soda when fused on platina wire. I 
^"■r could not detect the muriatic ac^ with microcosmic salt and oxide of 
'* • copper^ as recommended by BerzeHus. 

fledalUe (Th. 257). — Vesuvius. Colourless, and nearly transparent. It 
is brittle. Contains no water ; and agrees with the Greenlsmd variety 
^ ' ' in its pyrognostic and cbemical chiEffacters. In the Creeps effervesces 
little, and fuses readily into a colourless globule, slightly blebby. 
' See Annaks de Chinde et Physique, tome xxix. p. 1 7. 
flddalite (Th. 257 ; AL 1 1 3).— Vesuvius. Of a pale green colour. In 
the forceps, in Hie outer flame, it is not affected much ; in the inner 
^ flame it effervesces and intumesces much, and fuses into a transparent 
<^^ colourless glass, slightly blebby. No water. With borax fuses 
- -very fllowly-into a colourless glass. Reduced to powder, and mois- 
tened with nitric acid, does not gelatinize. 

*«^^— ^ ■ ■ ■! ^m» ■ - ■!■ ■ ■■ - I ■■!■ I-^* ■ - . , ■■ ., ^■ ■ — * ■ ■■■ I « ■ ■ ■■■ 

''' •* " A Jfy«teipiD^Minerabgy,'» &c;, &c By Robert Jtmeson. Third e^tioD, 8yo, 
vd^tflv. -BSibugii: $820^ 
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BordAwaUte (Th. 380; Al. 321).— Sordawala, Finland. Brittle; resists 
the knife. Perfectly opaque. In the forceps intumesces a good 
deal, and ftises, with slight effervescence, rather readily into a brilr 
liant black bead, not magneticv Contains some water. With borax 
emits a few bubbles, and fuses readily into a glass coloured by iron. 
No manganese. 

flphwrosidorite ( Vide Carbonate of Xr<m). (Al. 42). — Hanau, Germany. 
Translucent and greenish. Hardness = 4*5 ; streak white. Does not 
effervesce with cold muriatic acid ; with warm acid it effervesces 
briskly, and is entirely soluble in it. In the forceps, when gently 
heated, it blackens and becomes magnetic ; in the reducing -flame it 
fuses on the edge into a shining greyi^-black magnetic scoria. 
With borax it effervesces briskly at first, and fases speedily into a 
glass deeply coloured by iron; a minute portion fused with borax, so 
as to tinge it faintly with the iron, and touched with a crystal of 
nitre, indicates, by liie purple colour, the presence of a little manga- 
nese ; the colour produced by the manganese may be discharged by 
the reducing flame 

SpluBnilite (Th. 395; Al. 207). — Schepmitz, Hungary. Hardness = 
5*0 ; brittle ; resists the knife. In a very strong heat it becomes 
transparent, and fuses with difficulty on the edge into a blebby co- 
lourless glass. Trace of moisture. With borax it is scarcely soluble. 

Sphene (Ph. 258). — Sartut, in Greenland. Hardness = 5*3; streak white. 
In the forceps, in the outer flame, loses its brown colour, becomes yel- 
low and translucent. In the inner flame it fuses readily on the edge, 
with some ebullition and slight scintillation, into a dark -coloured 
scoria ; it does not form a bead unless the assay be very minute. No 
water. With borax it fuses slowly into a glass, yellow while warm, 
colourless when cold. 

Spbeiie (Ph. 250). — ^Andemach, on the Ehine. Hardness = 5*2; streak 
white. In the forceps fuses rather readily on the edge into a dark- 
coloured glass; the colour of the unfused portion is not altered. 
No water. With borax it dissolves slowly into a glass, yellow while 
warm; in the inner flame it is yellow while warm, and brownish 
when cold. 

SpineUane (Th. 257; Al. 114).~>Jaher, near Laach on the Ehine. 
Hardness = 5 -5; streak white. In the forceps effervesces slightly, 
and fiises rather slowly into a colourless blebby glass. No water. 
With borax fuses rather readily, with prolonged effervescence, into 
a colourless glass. Reduced to powder, and moistened with nitric 
acid, it soon gelatinizes. 

Spodumene (Th. 302; Al. 109). — ^Killiney, county Dublin. Eesists 
the knife ; hardness about = 6*0. In the forceps, when gently heated, 
it becomes white and very brittle ; [and glows brilliantly — En. ;] 
curls up and fuses, with very slight intumescence, into a number or 
small globules, which require a good blast to unite them in a clear 
blebby bead. Contains no water. With borax fuses readily at first, 
leaving a transparent skeleton, which dissolves slowly. At the mo- 
ment it fuses, it tinges the flame behind the assay carmine-red (proof 
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of litbili)) partieulariy if Hie poi^t of the imier ftatne be Mij^kf^ver 
tbe edge of the tussay ; it is not ao readily obsenred if the aasiy be 
'^tifdy enveloped in tlie flame. 

WpiOxmmt^ (Th. 302; AL l09).^I)alkey Quttry, neeir JMAixL Be- 
sistB ithe ksaio. In the forcq>8 intnmesces, and ftaseR, ihth «]ight 
effervesoenoey into numerous small globules, which unite m a cArong 
heat) aHid form a blebby globole. No wHter. Wtthl>6na:4MM)v«i 
rather slowly. 

•iealMe <Th. 329 ; Al. 97).— Baddin Island, Aiitrbn. YIMm eiraly 
to the nail ; ents Hke wax. In the foreeps beeomeiB white, and in a 
strong heat fuses on the edge into a wMte blebby enamel ; -a very 
ismall fragment forms a bead. Contains mudi water. Witii borax 
slowly soluble, [with effervescence. — Ed.]. 

■teaate (Th. 329 ; Al 97).^Gue Grace, Lizard Point, Oomwall. Sec- 
liie ; does not yield to ih.e naiL In the forceps it fuses rather rea- 
dily on the edge, with some effenresoenoe, into a white enamd, and 
a small fragment forms a bead with diffioolty . Contains a Mtde water. 
Dissolves dowly with borax. 

[The Steatite of Gue Grace oceurs as a Sahlband between the IBer- 
pcfntine porphyry and the Granite veins iihat p^Mtrate it ; it derives 
its magnesia ^m the Serpentine, and its alumina from the Granite ; 
t^e Steatite commonly found in Granite veins, at Luganure and Bal- 
lyci^nrus, in the Wicklow and Dublin mountains, contains nodnagiuHia, 
a^d is not so soft or fhsible as that found in Basalt at B.athlili Island, 
Imd it contains less water. — En.] 

ttftflUCe, Yed <Th. 344 ; AL 125).-^'Sc(]illand. Yields easily to the 
•knife. In the forceps becomes white; exfoliates, curls Up, and ftises 
into a white blebby globule. Contains much water. With boxax it 
effervesces, and dissolves very rapidly into a colourless glass. {Dis- 
solves readily in miorocosmic salt, leaving a fikdeton.-PHBn.>] l^ees 
not. gelatinize with nitric acid. 

JMlbifte. — B^ievenagh, county Deny. Its oharacters are the 4ame as 
last. 

CMronliaB, bhrown oarboiiate of (l^h. 108; Al. 46). — Strontian, Argyle- 
shire. Its pyrognostic characters same as those of the Carbctnate. 

Strontlan, oarboiuiie of ( Ftde Bmmonlte). (Th. 107 ; Al. 46.>.»JGoldeii 
Bridge, near Dublin. Yields easily to the knife, Effervesces^riskly 
with muriatic acid, and is entirely soluble in it In the forceps throws 
out a white cauliflower-like excrescence, tinges the flame behind the 
assay deep carmine-red, and is infusible. No water. With borax it 
effervesces much, and fuses very speedily, and in large quantity, 
into a glass, which is opaque when cold, if saturated. 

iliiOtiiHiftii greMi oarbduits of (Th. 107; AL 46.).— Stiontian, Ar- 
gyieshire. Its pyrognostic characters same as those of the Carbonate. 

ft«rmK«iaii,-«iil|ihAte of (Th. 109; Al. 49).~.Bristol. Hardness about 
B 8*0. In the forceps a large piece decrepitates ; a small fragment 
i^ses easily into a white enamel; and when well roasted, it tinges 
the flame behind the assay carmine*red; but not flo etvoiig as the 
carbonate of Strontian. !N'o water. With borax fu8Qsreadi]y» and in* 
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large quaz^tity, into a glass "wliioli beeomes opaque whenxyold, if sa- 
turated. 

of Ume, ^flmyadt hs^drovs.-— fiardness less than oalcaaieoTia 
0t>ar. In the foreeps foses readily into a white opaque globule, which 
boik a little if intensely heated. Ccmtains nmch wat^. With borax 
dissolves Tery Madily into a clear ^ass, which becomes opaque When 
cold, if a Buf&cient quantity of the assay be used. 

VMte Bp^iVideWMiaaUnMm). (Th. 129; Al. 152) Oziklowa, in the 

Banat, Temeswar. Does not effervesce wit^ muriatic add* Yields 
to the -knife^ In the foceeps fuses, with slight effervescence in the 
inner flame, into au opaline globule. Contains a little water. With 
borax fuses slowly into a colourless glass. Br. Thompson gives the 
nameof WoUastonite to a different mineral {Qu. Stellite). 

Table Spar (Th. 129 ; Al. 152).— Hardness about = 3-5. Does not ef- 
fervesce witli nitric acid. In the forceps decrepitates slightly, and 
fuses readily into a white enamel ; in a strong heat it efifervesoes a 
little. No water. With borax dissolves readily into a tranq>arent 
coloui^lees glass. 

Vidbie fi|Nv (Th. 129). — Does not effervesce with acid. Hardness 
about « 4'0. In the forceps it fuses on the edge into a semi-transpa- 
rent glass, and forms a bead with some difficulty in a prolonged 
blast. With borax effervesces a little at first, and f^ises rather slowly 
into a colourless glass. 

TiOo (Th.367; Al. 90).— Si Stephen's, ComwaLL Yields easily to 
the knife. In the forceps fuses readily, with some intumescence and 
effervescence, into abrownishblack scoriaceous beeul, feebly magnetic. 
With borax fuses readily, with effervescence, into a glass coloured 
deeply by iron. 

Talo, indurated (Al. 91). — Shetland. Hardness about » 4*0; streak 
white. Seotile in a low degree. In the foreeps foaea, with great 
difficulty, on its thinnest edges. Trace of moisture. With borax 
emits a few bubbles, tinges it with iron, and dissolves very slowly. 
[With microcosmic salt, intumesces and dissolves, leaving a siHceous 
skeleton. — ^En.] 

«idto, 'yenetian (Th. 1«6).— Tyrol. • Flexible, sectile. Yields to the 
nail. In the forceps exfoliates and ftises on the edge into a white 
enameL No water. With borax effervesces much, dissolves spee- 
dily, and in large quantity, into a clear glass not rendered opaque 
by flaming. Not soluble in hot nitric acid. 

^aatalMe ( Vide CMumbiie). (Ph. 272 ; Th. 484).— Connectiout, North 
America. Hardness about » 5 * 2 5 ; streak pale reddish-brown. In a 
good heat it fusee on the edge into an iron-grey glaze ; not attracted 
by the magnet. No water. With borax fuses very slowly into a 
glass slightly coloured by iron; if saturated, the bead becomes greyidh 
by flaming, and nearly opaque ; with borax and nitre gives a trace of 
manganese. With sidt of phosphorus dissolves slowly into a glass 
coloured' by-iron while warm; dees not become Ted when cold; there- 
fore does not contain Tungsten. 
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Tennantlte (Th. 630).— Huel Damsel Mine, St. Day, Cornwall. Brittle; 
yields easily to the knife ; powder dark-grey. On charcoal does not 
decrepitate ; when first heated, it bums with a pale blue flame round 
the assay ; ftiees readily ; emits sulphurous acid fumes and an arse- 
nical smell for a short time. The ^ed scoria is attracted by the 
magnet. When well roafited, a grain of copper will be found on break- 
ing the assay. 

Thomsoiiite {Vide GhalUite). (Th. 314; Al. 124) Kilpatrick, near 

Glasgow. Yields to the knife ; hardness about = 5*0. In the forceps 
it becomes white, exfoliates, intumesces, and fuses readily into a 
white bead, which, if intensely heated, eflervesces a little, and be- 
comes nearly transparent and colourless. Contains water. With borax 
effervesces a little at first, and fases readily into a colourless glass. 
Gelatinizes readily with nitric acid. Thompson says, '* it does not 
melt." 

Thomflonite (Th. 314 ; AL 124). — ^From the neighbourhood of Glasgow. 
Scarcely yields to the knife ; hardness about = 5*0-5*2. In the for- 
ceps becomes white, intumesces, and Aises, with slight effervescence, 
into a blebby, semi-transparent, colourless bead. Contains much 
water. With borax effervesces a little at first, and ^ises speedily 
into a colourless glass, leaving a small skeleton which dissolves 
slowly. Gelatinizes readily with nitric acid. 

Thk, oupreous ■ulphuret of (Th. 586). — St Agnes, Cornwall. Hard- 
ness =3*0; streak blackisL On charcoal emits slight sulphurous 
smell, and fuses very readily into a magnetic bead. Yields copper 
after long roafiting. 

Tin, ojdiltt of (Th. 585). — Saxony. Yields with difficulty to the knife; 
hardness « 6*0 ; streak white. ^ On charcoal it decrepitates, and in a 
good reducing flame it yields a malleable globule, brilliant while hot, 
dull when cold, on account of its rapid oxidation. 

Titanium, golden-haired ( Vide Rutile). — Piedmont. Infusible. With 
borax effervesces briskly at first, und fuses rather slowly into a 
transparent glass, which is colourless if the assay be small, but, if 
the proportion of the assay be increased, the glass is yellowish-green 
while hot, and blackish-brown while cold, by transmitted light ; and 
if saturated, becomes white by flaming. With salt of phosphorus^ 
it effervesces briskly at first ; gives a glass, yellow while hot, then 
greenish, and finally a pale amethyst colour when cold ; and leaves 
a residuum which dissolves very dowly. 

ToiMtf ( Vide Pyonite ; Pyrophyaalite). 

Tonrmaline, blaok — Bovey Tracey, Devonshire. Resists the knife. In 
the forceps it fuses readily, with intumescence and effervescence, into 
a dark-coloured slag. No water. With borax it effervesces, breaks 
up, and fuses quickly into a glass coloured by iron. 

Tonrmaline, Uaok. — Land's End, Cornwall. Fuses readily, with much 
intumescence and effervescence, into a black bead. With borax ef- 
fervesces and fuses readily into a glass coloured by iron. [With salt 
of phosphorus dissolves readily, leaving a skeleton of silica; bead 
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cherry-red when hot, green on cooling, and colourless when cold,— 
Ed.] 

Tottiteialiiie, green. — Chesterfield, America. Besists the knife. In the 
forceps it fiises on the edge, with slight intumescence, into a greyish- 
white rough enamel. "No water. With borax it effervesces at first, 
breaks up, and fuses quickly into a clear glass, coloured by iron while 
warm ; with nitrate of potash, manganese is made apparent. 

Tourmaline, green. — KilHney, county Dublin. Characters same as last : 
not so much manganese. 

TIremolite, asbestlform ( Fe^^ Hornblende). (Th. 194; Al. 147). — 
Camborne, Cornwall. Hardness = 4*5. In the forceps fuses, on tiie 
edge, with difficulty into a greenish glass, with scarcely any effer- 
escence. No water. "With borsix emits some bubbles, and fuses 
slowly into a colourless glass. • 

Tremolite, orsrstaUised (Th. 194; Al. 145). — St. Gothard. Hardness 
about = 5*0. In the forceps, in the inner flame, fuses on the edge, 
with some effervescence and intumescence, into a blebby white 
glass, rendered more transparent in a strong heat; and a small 
fragment forms a bead with difficulty. No water. "With borax 
emits a few bubbles, and fuses rather readily into a glass slightly 
coloured by iron. 

Triphyline. — Bodenmais, Bavaria. Hardness about = 5 ; streak white. 
In the forceps fuses readily into an iron-black globule, feebly at- 
tracted by the magnet ; in a stronger heat the assay spreads over the 
points of the forceps; heated with some of Turner's test (bisulphate 
of potash, four and a half parts ; fluor spar, one part), it tinges the 
flame red. Contains very little water. With borax dissolves speedily 
into a glass deeply coloiired by iron. With nitre it indicates man- 
ganese. 

Turquoise ( Vide Galaite)^ 

Vranium, oxydnlous (Th. 268). — ^Hardness = 5*5 ,' streak black. Infu- 
sible ; glazes a little in a strong heat. Contains a good deal of water. 
With borax it emits some bubbles, and dissolves readily ; in the outer 
flame it is greenish, and contains numerous black floccidi; in the inner 
flame it becomes clearer and of a darker colour. 

Volinne ( Vide Zhto oxjrBulphuret). (Th. 540). — ^Lanescot Mine, Corn- 
wall. Hardness= 5 -0-5 '5; streak white. Decrepitates violently even 
when reduced to powder and moistened ; it deposits on the chaEurcoal 
a powder, yellow while warm. Contains no water. With borax it 
breaks up into minute pieces, and dissolves slowly into a glass, co- 
lourless while warm, which exhibits milky streais when cold ; by 
careful flaming it may be made more opaque ; in the inner flame it 
remains transparent when cold, and cannot be made opaque again 
without a fresh portion of the assay being added. Hare. This ap- 
pears to be the mammiUated blende of Phillips ; see his Mineralogy, 
Third Edition, page 353. 
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WavdUite (Th. 308; Al. 24).— Clonmel, Tipperary. Yielda to the 
knife; hardness about = 4*0 ; streak white. In the forceps it becomes 
white ; the fibres diverge, but are infusible. Giyes out a good deal 
of water. With borax fuses readily into a eolourless glass, in large 
quantity; with nitrate of cobalt, becomes blue. 

Wernerlte (Vide SoapoUie). (Th. 271 ; Al. 139).-^Areadal, l^orway. 
Hardness about = 5*0. In the forceps fases readily, with intumes- 
cence and effervescence, into a colourless blebby glass. Ko water. 
With borax fuses readily, with continued effervescence, into a clear 
glass. 

"Wltbaiiiite (Th. 376; Al. 156).— Glencoe, Argyleshire, Scotland. 
Nearly as hard as Felspar; streak white. Translucent in thin frag- 
ments. In the forceps fuses readily, with intumescence and effer- 
vescence, into a dark- coloured slag, which melts with some difficulty, 
on the edge into a black shining glass. Ko water. With borax ^ises 
readily into a glass coloured by iron while warm ; with nitre it in- 
dicates the presence of a little manganese. 

WoUastonite ( Vide Table Spar). (Th. 130) Kilsyth, Scotland. Yields 

to the knife. In the forceps ^es readily into a transparent colourless 
globule, which effervesces a little in a strong heat. Trace of water. 
with borax fuses readily, with slight effervescence at first, into a co- 
lourless glass, and dissolves in large quantity. 

2iiio, blue ailioioiui oxide of. — Gatherinenberg, Siberia. Hardnesa « 4*5 ; 
streak white. Does not effervesce with muriatic aoid. In the forceps 
it tinges the flame a fine bright green; intumescee, and foses on the 
edge into a white enamel. Contains a good deal of water. With 
borax it fuses speedily, with effervesCtoce, and in large quantity, 
into a clear glass, and does not become opaque on cooHng, even when 
saturated. 

Zino, oarbonate of. — Hardness = 4*5 ; streak white. Effervesces with 
nitric acid. In ^e forceps becomes yellow while bat, and d^poailvB 
powder on the points of the forceps, yellow while warm, white 
when cold ; glazes on the edge. With borax gives a tmnsparent 
bead, yellow while hot. 

Zino, oarbonate of. — Siberia. Hardness =: 4*6 ; streak white. Effer- 
vesces with nitric acid when scraped. In the forceps becomes opaque 
and yellow while hot Infusible, but is slowly vaporized. Very 
fine. 

&1IO, oxTsiilpliiiret ( Vide Voltsiiie). 

fine, pale Uue silioaie of. — Oxunberland. Hardness »4*5 ; streak white. 
In the forceps intiimesces a little, tinges the flame greenish, and is 
infusible ; it is pale yellow while warm, and white when cold. Con- 
tains a little moisture. With borax it dissolves very slowly. With 
acetate of cobalt it turns blue« 

Bno, eilicloiie oxide of. — Gzikiowa, in the Banat. Specific gravity = 
8*36. Hardness s 5*0 ; streak white. In the forceps small fragments 
fly off; it becomes opaque, white, and brittle; while hot it is yellow, 
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and tinges the flame pale green, and ^ses on the edge into a white 
enamel. No water. With horax it effervesces at first, and dissolves 
rather readily into a transparent glass, which is pale yellow while 
warm, and does not'become opaque by flaming, even when saturated. 
With salt of phosphorus it fuses into a transparent bead, which be- 
comes opaline on cooling, and a portion remains undissolved. Re- 
duced to powder it gelatinizes in muriatic acid in a few minutes. 

ZhkOy white carbonate of. — Catherinenberg, Siberia. Hardness about 
= 4*0. Effervesces briskly with muriatic acid. In the forceps in- 
fosible, but becomes yellow while warm. No water. With borax 
it &ses, with prolonged effervescence, into a transparent glass, 
which, when saturated, becomes opaque on cooling. 

Zolidte ( Vide Epidote) (Th.270 ; Al. 150).--From Williamsburg, Mas- 
sachussets, North America. Hardness nearly equal to quartz. In 
the forceps fiises readily, with intumescence, into a pale green scoria, 
which glazes on its surface in a very strong heat. No water. With 
borax fuses readily, with effervescence, into a transparent bead, co- 
loured by iron while warm. 

Zolaite (Th. 270; Al. 150) ^From Saxony. Eesists the knife ; hard- 
ness about = 7*0. In the forceps it intumesces, effervesces, and fuses 
readily into a pale green scoria. No water. With \)qtb;k it dis- 
solves speedily, with effervescence, into a transparent glass, coloured 
by iron while warm. 

ZfOmte (Th. 270; Al. 150). — From Strabane, county Tyrone. Eesists 
the knife. In the forceps fuses into a dark green slag. No water. 
With borax it breaks up, and fuses readily into a clear glass coloured 
by iroD while warm. 

Zolflite. — ^Pfitch, Tyrol. Eesists the knife ; hardness = 7*0. In the for- 
ceps intumesces, effervesces, and fiises readily into a pale green scoria. 
No water. With borax it dissolves speedily at first, and leaves a re- 
sidue more slowly soluble ; the glass is coloured by iron. 
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APPEi^DIX: 

CONTAINING 

A NEW PYROGNOSTIC ARRANGEMENT OF THE SIMPLE MINERALS 

HITHERTO FOUND IN IRELAND. 



Clafis I.— FUSIBLE. 

Order I. — Combustible. 

Div. I. — Combustible toith flame. 
Div. II. — ^Combustible mthout flame. 

Order II. — ^Incombustible. 

Div. I. — ^Fuse into a slag or bead.* . 

A. With exfoliation, intumescence, or effervescence.f 

a. Bead colourless or white. 

1. Anhydrous. 

2. Hydrous. 

b. Bead coloured. 

1. Form a slag or scoria. 

2. Form a perfect bead or globule. 

B. Without exfoliation, intumescence, or effervescence. 

a. Bead colourless or white. 

1. Anhydrous. 

2. Hydrous. 

h. Bead coloured. 

1 . Not metallic nor magnetic. 

2. Metallic or magnetic. 



* The assay should be the size of a common pin's head. 

t Decrepitation is not a permanent character, even in specimens of the same species, 
e. g; fluor spar and sulphate of barytes. 
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Div. II — ^Fuse on the edge,*but do not form a bead. 

a. Fused portion colourless or white. 

1. Anhydrous. 

2. Hydrous. 

b. Fused portion coloured or black. 

1. I^ot magnetic. 

2. Magnetic. 

Class II.— INFUSIBLE. 

Order I. — ^Effebvesce with Acms oe with Boeax. 

Order II. — Do not effeeyesge wit^ Acms oe with Boeix. 

Div. I. — Hardness under 6, or yield to the knife. 
Div. II. — Hardness above 6, resist the knife. 



Appendix. 



Hinerals not arranged. 



CLASS I. 

Oedee I. 

I. Division Combustible with Jlame, 

1. Sulphur. Pale yeUow colour, bums with a blue flame, and 
fuffocating odour. 

2. Amber. Yellow, becomes electric by friction with a piece of silk 
or wooUen cloth, and attracts light bodies. 

3. Bituminous "Wood. Brownish black, bums with a weak flame. 

4. Bituminous Coal. Black, bums with a bright flame and much 
smoke. 

II. Division. — Combustible without flatne, 

5. Gray Antimony. Heavy, melts first, and emits strong sulphurous 
odour. 

6. Anthracite. Light, colour black, bums slowly. 

7. Graphite. Grayish black, soils paper, bums r^y slowly. 
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Order II. — Incombustible. 

« 

I. Division. — Fv^e into a sktg^ ot* heuS, 

A. With exfoliation, intumescence, or effervescence. 

a. Bead colourless or white. 

1. Anhydrous. 

8. Prehnite. Pale yellowish green, fuses readily with borax. 

9. Scapolite. With borax it fuses with effervescence until the assay 
is entirely dissolved. 

10. Spodumene. Contains lithia, and tinges the flame carmine red, 
when its proper flux or test is used. 

1 1 . Pearlstone. Occurs in globular concretions, and fuses with some 
difficulty. 

2. Hydrous. 

12. Selenite. Exfoliates or curls up ; yields to the nail. 

13. Stilbite. Ditto, ditto. 

14. Heulandite. Ditto, ditto, high pearly lustre. 

15. Apophyllite. Ditto, ditto, square prisms, or some with 
four-sided pyramids. 

16. Thompsonite. Ditto, ditto, in long radiating prisms. 

17. Skolezite. Ditto, ditto, ditto. 

18. Chabasie or Levyne. Intumesces much, does not gelatinize in 
warm nitric acid. 

19. Laumonite. Gelatinizes, in nitric acid. 

20. Mesole. Ditto, ditto, in globules of a radiated 
structure. 

21. Chalilite. Ditto, ditto, amorphous, colour red- 
dish or yeUow. 

22. Killinite. Pound only in granite at Killiney,- county of Dublin. 

Note. — Nos. 13 to 21, inclusive, are found only in trap rocks, and 
chiefly in the north of Ireland. 

b. Bead coloured. 

1. Porm a slag or scoria. 

23. Epidote or Zoisite. Baikalite. 

24. Dark-green Tourmaline. ^ 

2. Porm a smooth bead. 

25. Idocrase. Hardness = 6*0. 

26. Talc. Soft, in thin laminsB, not elastic. 

27. Mountain Cork. Amorphous, yields to the nail. 
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Obdeb II. 

I. Dividoii.-^JFWtf into a slitg or lead, 

B. Without exfoliation, intumescence, or effervescence. 
a. Bead colourless or white. 

1. Anhydrous. 

28. Fluate of Lime. Purple colour, corrodes glass when heated 
with sulphuric acid, crystals cubic. 

29. Sulphate of Barytes. Heavy. 

30. Sulphate of Strontia. 

31. Phosphate of Lead. Forms a polygonal bead, and yields lead 
when ^ed with carbonate of soda. 

2'. Hydrous. 

32. Gypsum or Vulpenite. Soft. 

33. Erinite. Soft. 

34. Hydrolite. 

35. Philipsite. 

36. Harmotome. In quadrangular prisms, forming macles. 

37. Natrolite or Lehuntite. Puses slowly with borax. 

38. Mesotype. 

39. Antrimolite. 

40. Harringtonite. 

41. Analcime. 

Note. — Nos. 32 to 41, inclusive, are found in the trap districts, 
chiefly in the north of Ireland. Harmotome occurs on granite in the 
county of Wicklow. 

h. Bead coloured. 

1. I^ot metallic nor magnetic. 

42. Essonite. Amorphous, bead translucent, greenish. 

43. Gurnet. Crystallized, bead black. 

44. Chlorite. Green, soft, granular, amorphous. 

45. Kirwanite. 

46. ActinoHte. 

47. Hornblende. 

48. A ite. 

49. Lievrite. 

50. Pitchstone. 

2. Metallic or magnetic. 

51. Gold. 

52. Copper. A malleable bead. 

53. Ited Oxide of Copper, Tile Ore. Ditto. 

54. Black Oxide of Copper. Ditto. 

55. Green Carbonate. Eflervesces with acid. 

56. Blue Carbonate. Ditto. 

57. Brittle Silver Ore. 
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58. Ghdena. 

59. Carbonate of Lead. Effervesces with acid. 

The "Nos. 51 to 59 yield a malleable bead. 

60. Vitreous Copper. 

61. Purple Copper. 

62. Fahl Ore. 

63. Copper Pyrites. 

64. Sulphuret of I^ickeL In delicate acicular crystals. 

65. Grey Cobalt. Colours borax deep amethyst colour. 

66. Red Cobalt. Ditto. 

67. Wolfram. 

Obdeb n. 

II. Division. — Ftise on the edge, hut do not form a head. 

a. Fused portion colourless or white. 

1. Anhydrous. 

68. Asbestus. Fibrous. 

69. Amianthus. Ditto. 

70. Tremolite. Ditto. 

71. Finite. Six-sided prisms^ hardness = 2*5. 

72. Apatite. Ditto, hardness = 5*0. 

73. Sahlite. 

74. Felspar. Hardness = 6*0. 

75. Adularia. Ditto. 

76. Albite. Ditto. ^ 

77. Moonstone. Ditto. 

78. Labradorite. Ditto. 

79. lolite. 

80. Indicolite. Dark blue, in long prisms. 

81. Beryl. In six-sided prisms. 

. 2. Hydrous. 

82. Plinthite. 

83. Steatite. 

84. Serpentine. 

85. Schillerspar. 

86. Chiastolite. 

h. Fused portion, coloured or black. 

1. Not magnetic before or after roasting.' 

87. Mica. Soft in elastic laminae. 

88. Bed Manganese. Colours borax deep purple. 

89. Calamine. Effervesces with borax. 

90. Blende. In a strong heat its edges round off, but do not fiise ; 
it is yellow while warm. 

91. Sphene. 

2. Magnetic before or after roasting. 

92. Carbonate of Iron. Effervesces with borax. 

93. Eed Hematite. Streak red. 
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94. Brown Sematite. Streak yellowish brown. 

95. Specular Iron, Micaceous. Streak red, transmits a red colour. 

96. Magnetic Iron-stone. Magnetic before roasting. 
Magnetic Iron-sand. Ditto. 

97. Oxydulous Iron. Ditto. 

98. Arsenical Iron. Emits smeU of arsenic. 

99. Iron Pyrites. Emits smell of sulphur. 

100. Clay Iron-stone. 

101. Meadow Iron Ore. 

102. Nigrine. 

103. Phosphate of Iron. 

Class II.— INFUSIBLE. 

Order I. — Effervesce with Acids or with Borax. 

104. Calcareous Spar. 

Schiefer Spar. 
Rock Milk. • 
Chalk. 
Swinestone. 
Dolomite. 

105. Arragonite. Contains Strontia. 

106. Pearl Spar. 

107. Carbonate of Magnesia. 

108. Carbonate of Strontia. Colours the flame carmine red. 

109. Carbonate of Zinc. 





Order II. — Do not efferyesce with Acros or Borax. 




Div. I. — Hardness under 6*0, or yield to the knife. 


10. 


Nacrite, „ 


= 2-25. In small scales. 


11. 

12. 


Lithomarge, „ 
Ehodalite, ,, 


'2-5. Amorphous. 
20. 


13. 


Wavellite, „ 


3*5. In radiated globules. 


14. 
15. 
16. 


Earthy manganese, ,. 

Compact. 

Grey. 


1*0. Colours borax deep purple. 

Ditto. 
Ditto. 



Div. II. — Hardness above 6*0, or resist the knife. 

17. Tinstone. 

18. Chrome iron. Colours borax green of rich colour. 

19. Rutile. 

20. Grenatite. 

21. Andalusite. 

22. Quartz, rock-crystal, &c. 

23. Olivine. 

24. Topaz. 

25. Corundum. 



i 
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List of Mikebals mentjoned in the CATALoaiTE of G^iesecxe, etc. ; 

BUT NOT INCLUDED IN THE FOBEOOINO ABBANGEMENT. 

No. in Gieseck^'s Catalogue, 76. Porcelain clay. 

77. Pipe * do. 



n 

99 

99 



78. Slate do. 

79. Clay-stone. 

80. Tripoli. 

81. Alumstone. 

82. Bitui|iinous slate. 

83. Drawing slate. 

84. Whet slate. 

85. Clay slate. 

86. A him slate. 
89. Potstone. 
99. Wacke. 

100. Iron clay: 

101. Green earth. 

103. Bole. 

104. Cimolite. 
107. Nephrite. 

158. Slaggy mineral pitch. 

159. Bog tallow. 
222. Orthite. 



GENEBAL LAWS OF THE EFFECT OF HEAT, FLUXES, ETC., ON THE EABTHY 
MINEBALS. DEDUCED FBOH EXPEBIMENTS BY A. SMITH. 

1st Class. — Compounds of Silex^ Alumina, Iron, Water, &c. 

In the forceps most of them are infiisihle, those containing a large 
portion of iron glaze or fiise on the edge, in proportion to the quantity 
of iron they contain; with borax, they are almost insoluble. The anhy- 
drous species are hard : those which contain water in chemical combi- 
nation are rather soft. They all become blue when heated with solution 
of nitrate of cobalt, except such as contain iron. 

2nd Class. — Compounds of Silex, Alumina, Alkalies, Iron, Water, &c. 

In the forceps they all ftise quietly (?) on the edge : some form a bead. 
With borax, most of them dissolve slowly ; a few more readily. The 
anhydrous species are harder than the hydrous : some of the latter gela- 
tinize in nitric acid. 

3rd Class. — Compounds of Silex, Alumina, Lime, Iron, Water, &c. 

In the forceps all fiise, most of them with intumescence, and form a 
bead readily. With borax, all dissolve ; many speedily, some slowly. 
Hardness of the anhydrous species genercdly from 6 to 7 ; of the hydrous, 
from 3 to 5. 
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4th Class. — Compounds of Silex, Alumitia, Magnesia, Iron, Water, &c. 

In the forceps all fuse on the edge ; some form a bead. With borax, 
all dissolve ; some speedily, some slowly. 

5th Class. — Compounds of Lime and Acids. 

The carbonates are infdsible ; the others are fusible. With boi-ax, all 
dissolve ; some speedily, the carbonates with effervescence. 

6th Class. — Compounds of Stlex, Magnesia, Iron, Water, &c. 

Infusible, or fuse slowly on the edge. With borax, dissolve very 
slowly. 

7th Class. — Compounds of Silex, Magnesia, and Lime, 

All fusible ; some readily, some on the edge. AU soluble in borax ; 
some readily, some slowly. 

8th Class. — Compounds of Baryta^ Strontia, and Acids. 



THE END. 



